

















RAY & DAVIS 


Establish a Laboratory 


In Detroit 


N order to afford maximum co-operation to manufacturers in 
Detroit and vicinity, Gray & Davis have established an engi- 
neering laboratory at 1602 Woodward Avenue, Detroit. In the 

past, engineering problems connected with electric starting- 
lighting were handled at the Boston plant, but under the new plan 
automobile designers will have the services of the Detroit labora- 
tory at their disposal. 


The laboratory will be under the management of C. M. Tichenor, 
long associated with Gray & Davis as engineer and factory super- 
intendent. He will be assisted by a capable staff. A complete line 
of Gray & Davis systems are part of the laboratory equipment, and 
these units will be available for instant attachment on various 
engines, thus expediting experimental work in connection with 
new installations. 
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for FORD Cars 


Every Ford owner, his wife, son and daughter 
in your town wants a Stewart Starter on 
their car. 


Are you going to make this money, or is your 
competitor going to get the sales? Get busy 
and supply this big demand. Dealers all 
over the country are making money with the 
Stewart Starter. 


always Starts Your Engine $ 
And Pumps Your Tires — 


Stewart-Warner Speedometer Corporation, Chicago, U. S. A. 
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The Problems of Kerosene 


Turning Kerosene into 


a Readily Combustible 


Gas,Less Easy Than to Vaporize Light Petroleum 
—Engines Easier to Make Than Carbureters 


By A. Ludlow Clayden 


AKE an ordinary atomizing spray such as is 
7 used for medicinal spraying or for perfume, 
fill it with good light gasoline and then, 
whether the bulb be operated gently or vigorously, a 
fine blue flame will be obtained on placing a match 
to the nozzle. 

Repeat the experiment with kerosene and the 
same clear flame will result, if the spray is worked 
vigorously, but, if it is operated gently the char- 
acter of the flame will change; it will grow colored 
and finally, smoky. 

Carry the spray close to a furnace wall and it will 
be seen that the clear flame is still obtainable from 
the kerosene with a fairly gently spraying, but the 
impure combustion is still produced by a very slow 
action of the bulb. 

A well-known British engineer who had given 
much study to the kerosene carbureter problem was 
once asked what was the fundamental difficulty; 
why was it that an engine would run well at a good 
rate of speed on so many kerosene carbureters, but 
commence to misfire and choke directly the throttle 
was closed? He answered by asking another ques- 
tion. “Suppose,” he said, “you had a furnace de- 
signed to take small knobs of coal at the rate of 
twenty a second and suddenly you changed the sup- 
ply to lumps as big as your head at twenty a minute, 
what sort of a fire would you expect to get?” 

That, in a sentence, is the explanation of the fun- 
damental difficulty of kerosene carburetion. 


The Process of Carburetion 


In an automobile engine we take a liquid, spray it 
into fine particles, mix it with air, compress it and 
set fire to it, all within a small fraction of a second. 


In this small element of time four distinct things 
have to happen: First, the spraying of the fuel; sec- 
ond, its admixture with air; third, its compression ; 
and fourth, its ignition. One might add a fifth re- 
quirement which is that the final charge shall burn 
completely in the small space of time taken by the 
piston to make its descent on the power stroke. 

Gasoline, the old sort that we used to get some 
years ago, is a liquid that is easy to divide into 
fine particles by spraying; the spray once formed 
mixes readily with air, and the resulting mixture 
burns rapidly when compressed and ignited. Kero- 
sene, being denser, is more difficult to separate into 
fine particles, is less easy to spread evenly through- 
out a bulk of air after spraying and does not burn so 
easily after ignition. 

In other words, kerosene is more difficult to con- 
vert into an explosible gas and burns less readily 
when so converted. It is a matter of degree, there 
is no sharp line between gasoline and kerosene, but 
carbureting systems that work perfectly with a really 
light spirit, operate less successfully with a heavier 
grade, and the point where they will cease to operate 
with even moderate satisfaction is reached eventually 
as we increase the specific gravity of the petroleum. 


The Human Analogy 


To stretch a point it is possible to make a human 
analogy between gasoline and kerosene carburetion. 
The primitive South American Indian lived a life 
where nature supplied his every need. The climate 
caused his food to fall from the trees and spring 
from the ground without the need for tillage. The 
civilized man, developing sterner countries, strug- 
gled with nature and won by his skill in raising 
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crops from less productive soils. 

So with this problem of car- 
buretion, gasoline converts to gas 
without coercion, kerosene resists 
until compelled by forces greater 
than its inherent powers of resist- 
ance. 


The Effect of Temperature 


Imagine a rain cloud letting fall 
small drops of water gently. If 
the air beneath is below freezing 
the drops will reach the earth as 
globules of ice. Assume the air 
warmer, a trifle above freezing up 
to say 60 deg., and the rain. will 
fall as such, reaching the ground 
in drops and wetting the earth on 
which it falls. Raise the temper- 
ature still further, to 100 deg. say, 
and the rain, if fine enough, will 
dissolve in the air as it falls; it will 
merely create humidity and _ will 
not reach the ground till the air 
is saturated or chilled by the fall. 

Air is to gasoline hot; to kero- 
sene it is in the intermediate stage, 
to crude oil it is little better than 
freezing. 

There is another thing to be re- 
membered in this connection. Fol- 
lowing the same analogy, imagine 
the air above 212 deg. Then the 
falling rain would turn to steam and we should have an at- 
mosphere composed ef mixed air and water in gaseous form, 
not wet air. In vaporizing gasoline or kerosene the aim is 
to have air wet with the fuel, but not dripping wet. To have 
air that has picked up oil and holds it in suspension, air 
that is neither hot enough to boil it nor cold enough to let 
it recondense into drops. With the first product of petro- 
leum distillation commonly called gasoline, air at normal 
atmospheric temperatures is at just about the correct degree 
of heat. For kerosene it is considerably too cold. 
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Diagrammatic 
gasoline and kerosene spray at full throttle opening 


Density a Problem of Its Own 


So far it might seem that the solution of the kerosene 
carbureter problem consisted merely in the provision of 
enough hot air, but this is not entirely all. If the expansion 
and compression of air had no effect upon its ability to hold 
liquids in gaseous suspension, then heat would supply every 
need; but air entering an automobile engine is first expanded 
and then compressed and this upsets the condition of any 
liquid suspended within it. 

Air enters the engine because it is sucked in, which means 
that the descending piston makes a “hole in the atmosphere” 
so to speak, and the outside air rushes through the inlet 
valve to fill the “hole.” To do this it has to pass through the 
carbureter and by the valve and these things put resistance 
in the way, which means that the pressure inside the cylin- 
der at the middle of the intake stroke is smaller than the 
pressure in the manifold, and the pressure in the manifold 
is smaller than that of the atmosphere outside. If this were 
not so there would be no inward flow whatever. 

Now, air saturated with a liquid, as it is in passing the 
spray nozzle of a carbureter, throws down some of that liquid 
in the form of drops immediately it is rarefied, which means 
that air entering an engine and saturated at the nozzle, de- 
posits some of the fuel in the manifold and still more inside 
the cylinder itself. 

Liquids form drops when they condense because of the sur- 
face tension which is present in all liquids. The size of the 


AUTOMOBILE 





representation of 





March 30, 1916 


normal drop formed depends upon 
the tension, which is variable, and 
the surface tension of kerosene is 
greater than that of gasoline. This 
means that when saturated air 
carrying kerosene vapor expands 
and so throws down some of the 
kerosene, the drops formed are 
larger than would be drops of gaso- 
line deposited under similar cir- 
cumstances. 

Again, when deposition occurs 
inside the cylinder, the heat result- 
ing upon compression tends to 
cause re-vaporization. Here the 
kerosene is at a further disadvan- 
tage for two reasons. Firstly it 
needs a higher temperature to va- 
porize a drop of kerosene and sec- 
ondly, the drop being larger a given 
temperature takes longer to accom- 
plish the vaporization. 

With gasoline as a fuel there is 
no deubt but that substantial drops 
of liquid do actually enter the cyl- 
inder or are deposited there; they 
are either vaporized during the 
compression stroke and then burnt 
as gas, or they are both vaporized 
and burnt during the explosion 
stroke. This can sometimes hap- 
pen with kerosene; it need not al- 
ways happen with gasoline. When 
the exhaust of an engine is smoky and strong smelling, not 
due to lubricating oil, it means that the exhaust contains 
drops of fuel that are still only partly consumed and are 
being wastefully burnt in the open atmosphere. 

Thus it is obvious that it is fundamentally less easy to 
obtain a good efficient gas from kerosene. 
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Disorganizing Effect of Throttling 


This is not difficult of solution, if we consider only one 
condition of running. Assume a certain setting of the car- 
bureter, a certain speed of inflow of air and consequently 
a certain degree of compression accruing in a definite time 
element, and it would be easy to find the right degree of heat 
to apply to the incoming air to secure proper vaporization of 
the kerosene; always providing that it was divided finely 
enough in the spray nozzle to enable the air to absorb it in 
the limited time. 

But this is not the condition of running of an automobile 
engine for more than a few moments at a time. Suppose 
everything is arranged for running at 1000 r.p.m. with full 
open throttle, as for example climbing a moderate hill. When 
the top is reached the throttle may be closed, leaving the 
speed the same. If this happens the closing of the throttle 
restricts the passage of the air, the pressure within the mani- 
fold and the cylinder is lowered and the air inside has no 
longer the same retaining power for vapor. Of course the 
air is picking up less kerosene from the nozzle because less 
air is passing it, but we must remember that the rarefied air 
is all the time trying to throw down the liquid; the liquid is 
trying to form into drops. To hold any liquid whatever at 
the lowered pressure the air must be hotter than it required 
to be with the throttle fully open and, the compression being 
lowered, there is less heat instead of more available for 
re-vaporizing such fuel as does condense. Furthermore, the 
fuel is sprayed no more finely on account of the lessened 
velocity past the nozzle, rather the contrary is true. 

Suppose the throttle is left open and the speed increases 
as the level road is reached. This also upsets the equilib- 
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rium for increasing the speed of 
flow is accompanied by a drop in 
pressure in the manifold and the 
cylinder, while also affecting the 
character of the spray. These 
same changes in condition occur 
whether the fuel is gasoline or 
kerosene, but the ease of dividing 
the lighter liquid into a very fine 
spray together with the wide range 
of temperature during which it 
will remain suspended in the air 
make it possible to run an engine 
on gasoline at all the speeds and 
throttle positions required in au- 
tomobile service without special 
provision for supplying heat. Kero- 
sene being a less amenable fluid 
cannot be so used unless the proper . 
amount of heat is supplied at the 
proper point and kept under proper 
control. 

This sounds simple, but how far 
from simple it really is the thou- 
sands who have tried to overcome 
the problem can tell. There are 
all sorts of ways which will ap- 
proach a solution, which will give 
a passable result, but no device has 
yet been shown to be capable of 
giving exactly the same results as 
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good gasoline, and applied to an 
ordinary type of gasoline engine in the conventional way. 
The foregoing has given only some of the reasons for the 
difficulty of proper kerosene carburetion. Another cause, 
which is frequently overlooked is the fact that the limits 
of proportion for a combustible mixture of kerosene and air 
are much narrower than those for air and gasoline. Various 
experimenters who have studied the question scientifically 
have decided that ignitible gas is formed by gasoline vapor 
mixed with air in the proportion of anything between 1 per 
cent and 5.3 per cent; whereas vaporized kerosene has only 
about half this latitude. This means that if we design a 
carbureter to give a normal mixture of 3 per cent gasoline 
vapor to air, it can run weak down to 1 or rich up to 5 per 
cent and still fire regularly in the engine. A kerosene car- 
bureter designed for the same normal could not operate 
weaker than 2 per cent nor richer than 4 per cent. This, 
of course, means that the valves or compensating jets mak- 
ing up a kerosene carbureter must be just twice as accurate 
in functioning as they need to be in a gasoline instrument. 


Limitations of Heating 


It has been stated that the solution of the problem is not 
merely the supply of very hot air, and the reason for this 
has been explained partially. It is now time to point out a 
chemical reason why the degree of heat that can be employed 
is limited. 

Kerosene is a mixture of oils of all sorts of density and 
all sorts of characteristics from the vaporization viewpoint. 
Each of these oils has its own igniting temperature and the 
range covered is a wide one. Thus, if kerosene is fed into 
air that is hot enough to vaporize the heaviest fractions in 
it, the lighter fractions can easily be ignited and partially 
burnt before the charge enters the engine. 

In the process of making gasoline from kerosene by crack- 
ing, the oil is subjected to considerable heat and also to pres- 
sure, the products being gasoline plus some heavy oil plus 
some tarry matter. If, therefore, a kerosene vaporizer is 
designed so that it gets hot enough to start cracking it is 
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: Diagrammatic representation of difference between 
a good gasoline carbureter fed with gasoline and kerosene spray at low throttle opening 


575 
















eee inevitable that trouble will arise 
eee from tarry deposits, either in the 
fees vaporizer or in the engine itself. 
Coe. Cape ORR, 

"° N Two Lines of Possibility 

eee 

ess of So far the term kerosene car- 
ny im N bureter has been used in a loose 


sense and it is now time to define 
more accurately the difference be- 
tween a carbureter and a vapor- 
izer. In a carbureter the liquid 
and air are simply mixed by 
mechanical spraying and there is 
no temperature regulation. In a 
vaporizer heat is utilized to con- 
vert the fuel into vapor in the 
presence of a small quantity of air 
which thus becomes saturated or 
nearly so, and this saturated “gas” 
is then mixed with more air before 
passing into the engine. In the 
case of the carbureter we mix air 
and fuel direct, in the vaporizer 
we mix air and vapor and require 
an additional piece of apparatus to 
convert the liquid into vapor. 

Those who have attacked the 
problem scientifically are frequently 
of the opinion that the most satis- 
factory basis for working out a 
kerosene carbureter is to pass 
something less than 20 per cent 
of the air through the vaporizer 
and to mix this with the remaining 80 per cent immediately 
before the charge passes into the engine cylinder. The effect 
of this is, theoretically, much the same as the direct ad- 
mixture of a volatile spirit and air. Suppose the kerosene 
vapor to be hot and perfectly dry, as soon as it meets the 
cooler main air supply the liquid immediately turns to a 
fog or an infinite number of minute particles, forming much 
the same mixture as is obtained through the direct spraying 
of gasoline into the whole air charge in a good carbureter. 
It is at this very point that the greatest difficulty occurs. 
The fog of kerosene is very unstable and sudden changes in 
temperature or pressure can make it throw down big drops 
of liquid very rapidly. Remembering the furnace analogy, 
if the fog of correct mixture resembles the many small 
pieces of coal evenly spread over the grate it needs very 
little to instantly change the charge to the few scattered 
lumps “as big as your head” whereupon combustion either 
ceases altogether or becomes very imperfect. 

This means that there are two distinct difficulties in using 
kerosene. Firstly, in order to form a proper fog we have to 
do something besides spraying the fuel; we have to apply just 
the right amount of heat and to control the proportions of air 
used in forming the vapor and air used in diluting the vapor 
with great accuracy. Secondly, having thus obtained the 
fog, or readily combustible mixture of kerosene and air, we 
have then. to so control its pressure and temperature that it 
does not lose its character until the actual instant of ignition. 


Trouble Caused by Throttling 


In a gasoline carbureter the amount of fuel picked up is 
controlled by the amount of air passing through, and by 
closing the throttle we restrict the amount of air. This re- 
striction, as already mentioned, causes a considerable drop 
in pressure in the manifold. Even with gasoline this pres- 
sure drop causes some to condense, but this can be prevented 
by warmth as supplied by a water-jacketed manifold. 

With kerosene the drop in pressure caused by the throttle 
produces a much heavier condensation and the simple appli- 
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cation of heat cannot cause re-evaporation. 
“fog” turn to large drops and those drops must go through 
the vaporization process of mixing with a little air and 
proper heat before they can be returned to the fog condition. 
Worse than this, heat cannot prevent the condensation from 
taking place if the drop in pressure is severe unless the 
temperature is so high that it will start cracking the kero- 
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sene. Thus to get perfect combustion it appears that we 
cannot superimpose a throttle upon a kerosene vaporizer in 
the same simple manner that is possible with gasoline car- 
bureters. 


Many Possibilities 


All the foregoing may give the impression that this prob- 
lem of kerosene burning is terribly difficult and might sug- 
gest that there is little hope for a vaporizer that is nearly 
as simple as a gasoline carbureter. In a sense this is the 
truth, and in another sense it is not so. There are many 
different devices which have been tried from time to time, 
and many that are now being experimented with, which give 
fairly good results. If we are prepared to sacrifice some 
of the flexibility of the engine, as can be done on trucks and 
to a still greater extent on tractors, it is easy to buy a 
vaporizer that will do its work well and economically. It is 
a matter of the difference between that which is perfection 
and that which is sufficiently satisfactory for use. With good 
gasoline and a good carbureter we can obtain a perfect gas 
for a wide range of speed and load. With kerosene we 
cannot obtain as good a gas over as wide a range., and 
the purpose of this analysis of the problems is to show 
in general terms why kerosene is so much more difficult to 
handle. 

There is no fundamental, insurmountable difficulty pre- 
venting the general use of kerosene in automobile engines. 
It is possible to design a vaporizer to give perfect results, 
but such an instrument would be quite elaborate and would 
probably need the manipulation of more than one control 
lever or pedal when altering the speed of the engine while 
running. 

The gasoline carbureter began in a very simple form 
because of the highly volatile spirit that was then obtain- 
able. The kerosene vaporizer is beginning in complicated 
shape, but the whole history of engineering goes to show that 
a proper study of both the chemical and mechanical prob- 
lems involved will enable simplifications till the ideal is 
attained. 


Special Types of Engine 


Hitherto it is the problem of making a vaporizer for the 
ordinary kind of automobile engine that has been considered, 
but there is another way of attacking the question and this 
is by devising a complete engine for the use of kerosene or 
some oil heavier than gasoline. 

Fundamentally the gasoline automobile engine is a gas 
engine, its power being obtained from the explosive force of 
a mixture of gas and air. There are other oil engines which 
use the liquid fuel as a liquid, without previous vaporization. 
There is also an intermediate type burning part gas and part 
liquid. 

These engines are all heavy, are clumsy as compared with 
automobile engines and have a narrow range of speed with a 
low maximum. Yet this was also true of the gas engine 
from which the automobile motor has been developed. There 
is no reason why the true oil engine should not be capable of 
development into a high speed, light type also. It has taken 
twenty years and more of concentrated effort to produce 
the automobile engine, most of the development taking place 
in the last ten years. In the light of the knowledge obtained 
regarding the materials, the lubrication and the mechanical 
things generally which we now possess, it should not take 
long to develop a high speed oil engine if a number of our 
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automobile engineers gave the problem their sincere at- 
tention. 

In the Diesel engine, which is the most economical engine 
ever made, the power is derived from the heat of the com- 
bustion of a liquid and not from the force of explosion of a 
gas. Into the cylinder pure air is drawn; this air is com- 
pressed to a high degree and, when fully compressed, oil 
is injected in a fine spray. The temperature of the high 
compression is such that the oil takes fire and burns, evolv- 
ing heat and driving the piston down. The injection of the 
oil continues for a large part of the power stroke being main- 
tained long after combustion has commenced. Power is con- 
trollable by variation in the duration of the injection; what- 
ever oil is injected is burned up completely and either a 
small amount or a large amount can be employed by vary- 
ing the cut off of the injector valve. The hot bulb engine, 
sometimes called the semi-Diesel (a peculiarly inapt term) 
draws in pure air and compresses it to a much lower degree 
than is done in the Diesel cylinder. Part of the cylinder 
head, usually an attachment of globular form, is kept at a 
temperature something below red heat and against this sur- 
face a jet of oil is injected by a small pump as the piston 
passes over the top dead point. This oil catches fire and 
burns, but it is also partly cracked by contact with the hot 
bulb and the lighter fractions may explode as a gas. Simi- 
larly the heavier fractions may fail to burn altogether. In 
the Diesel engine there is no time for cracking, the oil light- 
ing as it emerges from the jet. 


Has Internal Vaporizer 


The hot bulb engine is really an engine with a vaporizer 
contained within the cylinder, and though this inclosure re- 
duces the trouble of vaporization while the load is steady 
and the temperature and pressure in the cylinder also fairly 
constant, as soon as an attempt is made to*vary the power 
very much by altering the amount of the oil supplied all the 
usual vaporizer troubles enter and imperfect combustion 
results. 

The difficulty of applying either Diesel or hot bulb engines 
to any service requiring greatly varied power small in total 
amount is that the only control is on the quantity of fuel de- 
livered into the cylinder during the power stroke. A big 
Diesel engine taking perhaps a wineglass full of oil per 
stroke can be controlled easily, for there is no mechanical 
difficulty in dividing that amount of oil into two equal parts 
or even cutting it down to a tenth or less of the total. When, 
however, we want a drop or two per stroke it is a very dif- 
ferent mechanical problem to provide ready means for cut- 
ting down to a tenth of a drop or less. However, there is no 
impossibility. Given sufficient money and permitting a large 
amount of delicate apparatus a small, high speed Diesel en- 
gine with a delicate control could be built without very much 
trouble. It would be too complicated and probably too heavy 
for automobile use, but that does not mean it is essentially 
so. Development ought to enable simultaneous reduction of 
both weight and complication. 


Needs Combined Effort 


Whatever may be done to develop kerosene carbureters 
for existing types of automobile engine, and whatever may 
be done to develop new and better types of true oil engine, 
there is no doubt that it will necessitate the combined efforts 
of all automobile engineers. There is no great discovery to 
wait for that will show us a royal road to success. It is a 
matter that can be solved by work, and a matter that calls 
for the freest interchange of thought. 

Every man to-day who holds what he thinks to be a valu- 
able secret and tries to keep it to himself is a traitor to his 
industry. The automobile industry is a big thing to-day; if 
we can solve this heavy oil question it is going to be infinitely 
bigger to-morrow. 
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Increasing the Thermal Efficiency 


Possibilities of Altering the Otto Cycle Engine to Obtain 15 
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or 20 Per Cent Better Fuel Economy 


By C. E. 


| ow order to properly comprehend the problem of increasing 
the thermal efficiency of internal combustion automobile 
| ima converted into useful work 
engines ee will refer to dia- 
total heat supplied in fuel 
gram Fig. 1, in which, of the 100 per cent of heat supplied, 


20 per cent is converted into work and 80 per cent lost or 
rejected in friction, cooling water radiation and exhaust. 

To convert more heat into work it will be necessary to de- 
crease one or more of the losses indicated, all of which are 
characteristic of internal combustion engines. 


Mechanical Efficiency 


With good workmanship, force-feed oiling and light re- 
b. hp. 


ciprocating parts the mechanical efficiency <~ is about 


1. np. 
as high as can be expected, and we may look for no further 
appreciable gain from that source; as a matter of fact, but 
5 per cent of the total heat supplied seems a small amount 
for engine friction. 


Waterjacket Losses 


The loss of heat to the water jacket depends on the differ- 
ence in temperature between the burning gases and the cyl- 
inder walls, the time the cylinder walls are exposed to the 
heat of the flame and the surface exposed. If we could main- 
tain the combustion chamber at the same temperature as the 
inclosed gases there would be no difference in temperature 
and no transmission of heat, consequently no loss to the walls 
and water jacket, but such a temperature would not only 
destroy all vestige of lubrication, but would melt the cylinder 
walls and pistons. 

The time per working stroke in which the difference of 
temperature exists is cut down by high speed, wherein lies 
the advantage of high piston speed in an engine of this type. 
The thermal efficiency of big guns lies in the missile speed— 
nearly 3000 ft. per second—while the maximum piston speed 
obtained in an engine cylinder probably never exceeds 40, 
and seldom averages over 20 ft. in the same unit of time. 
One of the most economical internal combustion engines ever 
designed had a free piston, which, returning to the cylinder 
by gravity, converted more heat units into work than has 
any engine with a restricted piston. 

While the ratio of the explosion chamber surface to the 
volume it contains is one efficiency factor, and the require- 
ments of a minimum quotient the rational reason for valves 
in the head, the advantages of multi-cylinder engines with 
their high speed, light reciprocating parts and minimum 
angular velocity variation seem to offset any thermal losses 
due to increased surface per unit of volume, a characteristic 
indigenous to this type. 


Exhaust Losses 


While small gains in efficiency have been made by reducing 
the mechanical friction and decreasing the losses to the water- 
jacket, loss of heat to exhaust is little considered. 





*Chief Engineer Lyons-Atlas Company. 





Sargent * 


Several compound engines of the internal combustion type 
have had a mushroom existence, but when one considers the 
added surface of a larger cylinder and the time in which the 
pressure after ignition drops to less than the pressure of 
compression, we see the improbability of reducing the losses 
by this means. 

The ordinary engine is more efficient at full load then at 
partial load, but unfortunately the automobile engine oper- 
ates at partial load most of the time, therefore, if we would 
increase the b. hp. per unit of fuel or the miles per gallon, 
it should be so designed that its thermal efficiency is greatest 
with average or partial loads, or at least is no less than 
with full load. In order to thoroughly comprehend our prob- 
lem let Fig. 2 represent an indicator diagram of an internal 
combustion engine developing its full power, in which AB 
represents the piston stroke and atmospheric line; C the 
highest compression; CD the firing line; DE the expansion 
line and £ the exhaust opening. 

A cylinder full of mixture (AB) is compressed to C and 
ignited, raising the pressure to D, and as the piston moves 
down the pressure drops to EZ, where the exhaust opens. It 
is necessary to open the exhaust valve from 40 deg. to 60 deg. 
before the end of the working stroke in order to get rid of 
the back pressure on piston during the exhaust stroke. The 
release of this pressure, 30 to 40 lb. absolute, with its 
accompanying “bark,” visible flame and red-hot exhaust 
manifold, is ample evidence of thermal inefficiency, even with- 
out the proof deduced by a diagram analysis, or heat balance. 


Increased Expansion 


If, instead of releasing a less volume of hot gas than the 
volume of cold mixture at the beginning of compression by 
opening the exhaust at HE, Fig. 2, we carry the expansion of 
the burning charge 50 per cent further, releasing the gases 
at a lower pressure, at a lower temperature and at a point 
nearer the end of the working stroke, more heat will be 
turned into work, because less will be rejected in exhaust, 
less power will be required to open the exhaust valves, and 
the function of the muffler will become extinct. Fig. 3 shows 
a full load diagram of an engine carrying the expansion 50 
per cent longer than the compression stroke, in which AB 
represents the length of cylinder and atmospheric pressure. 
The piston, starting at B, the beginning of stroke drawn in a 
charge to G, when admission is closed, and the absolute pres- 
sure in cylinder drops to F when piston reaches A at the end 
of the stroke. FC represents the compression line which 
crosses the atmospheric line at G. 
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Fig. 1—Distribution of heat consumption 





With the same clearance as an engine having a stroke BG, 
the compression BC, the firing line CD and the expansion 
line from D to E, with the same mixture and timing, would 
not vary from those of the ordinary engine, but the shaded 
portion of the diagram EAG would represent the gain in 
power, using the same amount of fuel, by expanding 50 per 
cent more than the induction stroke. 

The shaded portion of the diagram averages 16 per cent 
to 20 per cent of the whole, indicating a 20 per cent to 25 
per cent increase in thermal efficiency, or a corresponding 
increase in power from the same amount of fuel. An engine 
using such a cycle may weigh a little more per horsepower 
output, just as a long-stroke motor is heavier than an engine 

' with a square cylinder, and on account of the long stroke per 
pound of m.e.p. may have more mechanical friction, but, while 
the cooling surface per heat unit introduced is increased, the 
difference in temperature during the last third of the working 
stroke is so slight that an additional transfer of heat seems 
improbable. 

The exhaust of an engine expanding its burning charge 
50 per cent more than its compression stroke shows but a 
trace of flame, an evidence of complete combustion in the 
cylinders, where it belongs, and a reduction of the terminal 
temperature of about 1000 deg. Fahr. If the thermal effi- 
ciency is increased, the disposition of the rest of the heat 
is immaterial, though observation indicates that, while the 
loss in friction and water jacket is but slightly increased, the 
exhaust loses what the thermal efficiency gains. The average 
heat balance of five full load tests from a 50-hp. 10 by 20-in. 
engine, cutting off at about two-thirds its stroke, using the 
high value of fuel, is as follows: 


Thermal efficiency on b. hp..............e200. 26.02 
Pt Se co Lots bahaneesebobwnabenedave 4.86 
SE Ce MDs enecacvecedeceeoeunn 22.59 


Water jacket 

Of course, this high efficiency would be obtained only at 

full load or with an open throttle, a condition that seldom 
occurs in an automobile engine. 


Partial Load Inefficiency 


With an advanced ignition and a throttled mixture with its 
low compression an ordinary automobile engine, the terminal 
pressure will approach atmospheric, but the loss from wire 
drawing and the low compression is probably more serious 
than the exhaust gas losses at full load. 

Fig. 4 shows the diagram of the ordinary automobile en- 
gine developing but partial load with the ignition advanced to 
compensate for the slow burning mixture, in which AB 
represents the atmospheric line and the piston travel; BF 
the rarefaction during the induction stroke; FC the compres- 
sion; CD the firing, and DA the expansion line. The shaded 
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portion shows the back pressure or loss in every cylinder 
during the partial load. As the area of the shaded part of 
the diagram, or the negative load, must be offset by a like 
amount of area above the atmospheric line, the fuel con- 
sumption of an idling engine is necessarily great, and be- 
cause the average load on an automobile engine in which the 
intake is throttled necessarily has some back pressure, the 
thermal efficiency must be low. 


The Negative Load 


Tests have demonstrated that an engine driving a car on a 
smooth road at 20 m.p.h. will require no more fuel than when 
idling at the same speed. Every engine whose speed is regu- 
lated by the throttle opening develops a negative load which 
must be overcome by an equal positive pressure before it will 
deliver available power. This negative load decreases with 
a wide-open throttle, a. condition, however, seldom obtained. 
The absolute pressure in the inlet manifold when car is 
operating at about one-half its maximum speed, or say 20 
m.p.h., averages about 8 lb., therefore approximately 7 lb. 
more m.e.p. than the net load requires, is necessary under 
the average condition. When idling, an engine may be work- 
ing against from 10 to 12 lb. back pressure, a sufficient cause 
for its high fuel consumption under no load. Tests of a 4% 
by 5%4-in. six-cylinder engine in 1912 by the Automobile Club 
of America showed the following thermal efficiencies: 

a) eee re 17.8% 
One-third throttle, rpm. 1089...........cccees 15.1% 
One-sixth throttle, r.p.m. 266.2 ...c.csccesecs 

The loss from low compression caused by a greater surafce 
for heat absorption per unit of volume is not shown on 
diagram, but manifests itself when a heat balance is ob- 
tained. As the load becomes lighter, the compression less, 
and the mixture weaker from having a larger per cent of 
carbon dioxide, the inflammation is necessarily slower, and 
the desirability of an earlier ignition is apparent if the maxi- 
mum efficiency under adverse conditions is desired. While 
the car drivet could, if he would, keep his ignition as early 
as possible consistent with smooth running, and in so doing 
maintain the highest possible efficiency, the ultimate solu- 
tion of the timing problem for our present motors, in the 
author’s opinion, is to automatically advance the time of 
ignition directly as the speed and inversely as the load—a 
combination which will insure the best economy during all 
ranges of load. With a late spark and slow burning mix- 
ture it is possible to generate more heat in the exhaust mani- 
fold than in the engine cylinders. 


Cut-Off vs. Throttling 


In order to prevent the wire drawing loss shown in Fig. 4, 
closing the admission valves earlier instead of throttling the 












































Indicator diagrams under varying load and running conditions 
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mixture will reduce the m.e.p. without creating a back pres- 
sure, eliminating light load losses except those indigenous 
to low compression. 

If the maximum cut-off is two-thirds the working stroke, 
Fig. 8, other conditions being the same, and we make this 
cut-off earlier as the load decreases, we will maintain a 
higher thermal efficiency during the whole range of load 
than is possible in the automobile engine controlled by a 
throttle in the suction pipe. 

A carbureter properly designed for efficiency should pro- 
vide a weaker mixture as the compression increases. A mix- 
ture too weak to ignite at atmospheric pressure will fire 
and do work if sufficiently compressed. A rich mixture is 
necessary in starting and with partial load, because the 
exhaust product content being constant and the compression 
less, the combustible molecules are not sufficiently close for 
proper chemical action, therefore there should be more of 
them in the same space to get rapid efficient firing. Blast 
furnace gas having as low as 90 B.t.u. per cubic feet, making 
45 B.t.u. when mixed with a like amount of air, will not burn 
at atmospheric pressure, yet makes an ideal fuel when com- 
pressed to 180 lb. gage. Air containing less than 50 B.t.u. of 
gasoline vapor per cubic foot will not burn at atmospheric 
pressure, but when compressed sufficiently high will fire and 
do useful work. 

If the molecules of a hydrocarbon are driven too close to 
the molecules of oxygen by compression, the generated heat 
will cause spontaneous combustion, but with a weak mixture 
high compression is necessary to bring them to a normal 
ignitable relation, therefore compression may be increased 
indirectly with the heat units supplied. In a Diesel engine 
in which the heat of compression is always sufficient for ig- 
nition, combustion takes place even with the smallest possible 
injection of fuel. 

It is quite evident, therefore, for efficiency in automobile 
engines, that the fuel per unit should be less as compression 
increases to prevent spontaneous ignition and conversely 
should become richer as the pressure decreases for a high 
mean effective pressure. 

The higher the compression, other things being equal, the 
greater the thermal efficiency, yet the compression must be 
below the critical point of premature ignition. If we weaken 
the mixture as the compression increases, the relation of the 
‘combustible molecules will remain constant, maintaining 
practically the same rapidity of inflammation. If a motor 
is designed to give a maximum compression and full rated 
load at two-thirds cut-off, as shown in full line diagram 
(Fig. 5), a better efficiency will be obtained at full load than is 
obtained in the ordinary automobile engine, because less heat 
goes out with the exhaust and more is turned into work. It 
already has been shown that if the point G is moved toward 
B as the load gets lighter, there will be no loss from wire 
drawing, but as the compression decreases the efficiency will 
become less, the molecules further apart and inflammation 
slower. Therefore the ignition must be advanced to obtain 
the dotted diagram in which the firing line is practically 
parallel to CD. Such a method of governing would materially 
increase the efficiency at half or partial load, which is the 
load most usually required of an automobile engine. 

As an internal combustion engine which has no compres- 
sion and fires at atmospheric pressure requires about five 
times as much fuel per b. hp. hour as an engine compressing 
to five atmospheres running on the Otto cycle, the desirability 
of keeping up the compression can readily be seen. 


Highest Compression with Light Load 


If, instead of moving the point of cut-off G toward B, leav- 
ing the mixture practically constant but taking in less gas, 
as less load is required, we move the cut-off point G toward 
A, or to G’ (Fig. 6), and at the same time decrease the fuel 
per unit of air, the compression will be increased, rapidity of 
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Fig. 7—Thermal efficiency curves from A, C. A. tests plotted 
against revolutions per minute 


inflammation will remain practically constant, premature 
ignition will be improbable, the thermal efficiency should be 
practically as high as at full load and the initial pressure 
should be less, insuring smooth running at light loads. If 
the fuel is diminished as the compression increases in such 
a manner that there will be just enough fuel at maximum 
compression to drive the engine idle, and at the earliest cut- 
off to give the maximum m.e.p., the adjustment is complete. 
Should the fuel diminish faster than the compression in- 
creases at the latest cut-off, there would be a negative m.e.p. 
of compression and the engine would stop. Between ex- 
tremes, full and no load, the fuel compensation is automatic, 
incurring complete and smokeless combustion. Such a cycle 
provides for a maximum or at least an average efficiency 
through the whole range of load. It eliminates the ineffi- 
ciency of wire drawing and low compression. It provides a 
fixed fuel adjustment for full load with speed compensation 
only required. As the load gets lighter the fuel valve is 
throttled and the closing time of the induction valve retarded, 
a most simple mechanical problem. 

In such a cycle the molecular arrangement is such that 
the speed of inflammation is practically constant for all 
loadc, therefore the time of ignition need be advanced only 
with the engine speed to get a uniform angle to the firing 
line. 


Volumetric Efficiency 


With such a cycle volumetric efficiency 
Volume of induction Stroke | 
1 "Valens of gas induced 
which governs the theoretical compression can be maintained 
at unity, as the flexible denominator of the equation can be 
readily varied. 

If the compression at two-thirds cut-off and maximum 
load is 90 lb. absolute, the maximum compression at no load 
would be practically 144 lb., yet so attenuated would be the 
mixture that premature ignition would be impossible. 

In Fig. 7 thermal efficiency curves AB, CD and EF were 
obtained from the tests by the Automobile Club of America 
of automobile engines, and probably show the average 
thermal efficiency of the majority of engines of this type. 

While the available efficiencies of complete expansion en- 
gines are for full load and from larger cylinders, the total 
horsepower is practically the same as the horsepower of the 
engines from the tests of which the three curves were plotted. 

The probable efficiency curve which would be obtained 
from an automobile engine expanding the working medium 
(Continued on page 615) 


Fig. 2—This interior of the Waltham 
speedometer shows guard G which 
protects the aluminum cup 












the manufacture of automobile clocks and has since 

been marketing a complete line of these for motor cars 
and trucks, has further invaded the automobile field by the 
development of a new-principle speedometer, which it is about 
to start making deliveries of to automobile manufacturers. 
The company has taken up the development of this speedom- 
eter in the same systematic manner it did its automobile time 
pieces and has already organized a large department in its 
factory, the largest watch factory in the world, where it 
assembles all parts of the speedometer. These parts are 
being manufactured in the different departments of the 
watch factory, and watch standards of accuracy are applied 
to them. The development of this speedometer was started 
in the experimental department of the Waltham company 
three years ago and it has been going through the evolu- 
tionary stages since. The engineering departments of sev- 
eral large car builders have been utilized in a consulting 
capacity during this development stage. The instrument is 
to-day not an untried experiment but a known quantity and 
several manufacturers have been using 
it on test cars for months. 

Production has already begun and the 
first lot of 25,000 is going through. The 
Waltham speedometer has been de- 
veloped and is being manufactured to 
meet the demands of quality car builders 
yet lends itself to application on cars of 
all prices. That the Waltham company 
has entered the speedometer field in 
earnest is attested by the fact that nego- 
tiations are already well advanced for a 
country-wide selling and service system. 
The speedometer is being sold and guar- 
anteed by the Waltham Watch Co. The 
Waltham speedometer will be sold sepa- 
rately or in various combinations with 
its time pieces. 

The Waltham speedometer is an air- 
friction type and introduces a principle 
new in speed measuring and one which 
has not been previously used in any form 


TT: Waltham Watch Co., which five years ago took up 
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Fig. 1—Waltham speedometer 
as mounted flush in a cowl or 
dash, showing trip reset, press 
button and crown 





Waltham Speedometer 


World’s Largest Watch Maker 
Develops Air-Friction Instru- 
ment—Deliveries Started 


of instrument. This speed-measuring part of the speedom- 
eter consists of two essentials called cups, one inverted and 
telescoping the other, with an air gap separating them. The 
driving cup is driven by a flexible shaft from the road wheel 
or transmission system. The driven cup, known as the in- 
dicating one, is inverted outside the driving cup. It is the 
air friction generated in the annular air space between the 
cups which constitutes the speed measuring medium of the 
instrument. 

The relationship of these two cups is best shown in the 
lower right, Fig. 3. Each cup is in reality a double cup. 
Thus the revolving cup, K, consists of two concentric brass 
cups, K1 and K2, having an annular space 0.108 cm. between 
the two vertical walls called ribs for convenience. The cups 
K and K1 are rigidly mounted on the vertical shaft S so that 
when one revolves both revolve. 

The driven or indicating cup C consists of two aluminum 
cups Cl and C2 attached together so that to all intents and 
purposes they form a single cup. These cups are extremely 
light, being made of aluminum 8/1000 of a centimeter thick. 
This means that 313 of these cup thicknesses would be re- 
quired to make 1 in. 

The aluminum cup C when in position in the instrument 
has the inner rib C2 floating in the annular space between 
the ribs K1 and K2 of the brass cup. The outer rib C1 of the 
aluminum cup floats outside of the brass rib K1. There is 
an air space at all times of one-half millimeter between the 
ribs of the brass and aluminum cups. On the outer face of 
the aluminum cup are the calibration figures to indicate the 
speed in miles per hour. 

Fig. 2 is a photographic reproduction of the interior of the 
speedometer with the dial removed and shows how the alu- 
minum cup telescopes the brass cup. The revolving of the 
brass cup generates the air friction which would revolve the 
aluminum cup also were it not for a regulating hair spring 
shown in the upper left, Fig. 3. 
This hair spring is so adjusted as 
to permit the correct oscillation of 
the indicating cup according to 
the speed. This regulation be- 
tween the hair spring and the 
tendency to rotate is so accurate 
that the instrument indicates im- 
mediately all speed changes, and 
indicates as low as one-half mile 
per hour. 

The principle of air friction be- 
tween revolving concentric cups 
has been proved to be directly in 
proportion to the speed of the re- 
volving cup, in this case the 
driven brass cup. It is this fact 
that makes a uniform calibration 
possible without adding compen- 
sating devices to gain this end. 
The principle of indicating speed 
through air friction is covered 


March 30, 1916 
















F 
a 
as 
f 
: 
i 


















March 30, 1916 







by patents controlled by the Waltham company. Compre- 
hensive laboratory tests have proved that air friction is not 
influenced by heat, cold, or altitude up to 10,000 ft. The re- 
volving cups have not to be carried in an air-tight compart- 
ment, and no sealing is necessary. 

Incorporated in the instrument, Fig. 2, are season and trip 
odometers, both characterized by having particularly large 
figures spaced closely together. The odometer figures are 
black excepting those indicating tenths, which are red on both 
the trip and season. The trip odometer registers up to 
999.9 miles and the season odometer to 99,999.9 miles and 
repeats. A quick reset device for the trip odometer is fea- 
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tured and appears in Fig. 1. Close to the dial is a press but- 
ton and adjacent to it a reset crown. By turning the crown, 
or ball, and without pressing the button you can reset the 
tenths and total trip; but by pressing the button also you can 
reset the entire trip mileage ten times as fast. 

The separate indicating wheels in the trip and season 
odometer are placed close together which makes it possible 
to use large figures. This placing of these wheels so is made 
possible by the use of an internal sun-and-planet gear drive 
between adjacent wheels. 

In every speedometer what is known as the head incorpo- 
rating the odometer and speed measuring device, constitutes 
one part of the instrument and the sec- 
ond and equally important part is made 
up of the flexible shaft together with 
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7 other fittings including swivel joint, 
Co JEWEL | D angle joint, etc., Fig. 4. The Waltham 
y BEARINGS ) company has given as much attention to 
y . 7 this second part of the instrument. The 
Zl 7 flexible shaft is a patented design of 
7 7 the company, and is made up of a series 
g UPPER JEWEL BEARING  _—of interlocking links L held in position 
Y (Enlarged Section) Y by a series of steel collars M so that it 
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Fig. 3—Details of Waltham speedometer head: 


Upper left—Aluminum indicating cup and supporting bracket, showing the 
; The sapphire-jewel bearing 
is shown in upper right and consists of two sapphires in each bearing. 


use of sapphire-jeweled pivots supporting the cup. 
made up nf an end jewel Z acting as a thrust 
Both jewels are in settings. 


made up of the two parts C1 and C2. 


Lower left—Section showing revolving brass cu 
8, which revolves in two races of four-point ball ols sly 
connects direct into the lower end of shaft S. 
shaft is to drive the odometer mechanism. 
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Fig. 4—Waltham speedometer fittings showing angle joint at left 
patented flexible shaft; 


end to accommodate different mountings; 
and Waltham swivel joint at right end 


bearing and a pivot jewel Z1. 
This complete double jewel bearing is used at 
the upper and lower ends of the shaft carrying the aluminum cup. 

_Lower right—The revolving brass cup K made up of two concentric cups 
K1 and K2 secured together, and above them the double aluminum cup C 


s carried on vertical shaft 
The flexible shaft 
The spiral on the center of this 


is impossible for the links to come apart. 
The chain is asembled‘from one end to 
the other and it is impossible to take it 
apart in the middle or at any other point 
except from either end. No rivets are 
employed in it, and it is such that it can 
be assembled or taken apart by an in- 
experienced workman withotit the aid of 
any tools and in a very short time. The 
only tool necessary in dismantling the 
chain is a pair of pliers to remove the 
locking male member N in the driving 
connection at either end. This done the 
entire linkage can be taken apart. All 
of the links L are heat treated nickel 
steel stampings. The collars M are of 
the same material. Surrounding the 
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y chain thus formed is the usual flexible 
L casing with a leather cover as optional. 
Z The swivel joint at the driving end of 
Y the flexible shaft is a Waltham design. 
y Gears and shafts are heat treated. Ball 
y bearings are used. The swivel joint con- 
Y sists of two, a pair of spiral bevels SB 
Y and a pair of bevel gears B. A feature 
_ _ of this swivel is the quick means of dis- 


mantling, in that the housing cap H is 
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Fig. 5—Section showing oblique drive for odometer 
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snapped in position and when removed permits of removing 
the pin P from the retaining collar on the top of the shaft. 
This done the entire housing J is removed, leaving the ver- 
tical shaft carried on the lower part of the housing J1. A 
large capacity grease cup is an integral portion of the swivel 
joint. 

In designing the driving mechanism the Waltham company 
has endeavored to have the swivel joint, shaft, and shaft 
casing, interchangeable with other standard instruments. 
The revolving brass cups K, Fig. 3, must revolve 1008 times 
to the mile. With the aid of gear ratios in the angle joint 
or swivel joint, Fig. 4, the flexible shaft may revolve at either 
680 or 1008. 

The assembly of the head of the Waltham speedometer is 
such that the complete group illustrated in Fig. 5 is placed 
within the case or shell as a unit. With this unit goes a 
guard for the indicating aluminum cup shown in another 
illustration. The dial showing car speed as well as trip and 
season odometer is commendably plain, making it corre- 
spondingly easy to see the large indicating figures. 





Shorter Races Feature 1916 Schedule 


Speedway-Owned Racing Cars and Selection of Master Driver and 
Car—Other High Lights 


LTHOUGH plans for 1916 racing are as yet far from 
A complete, a survey of the events already carded and 
of those looming up as possibilities indicates that the 
coming season will far surpass previous years not only in the 
number of contests held, but also in importance and national 
interest. It is a foregone conclusion that higher speeds will 
be made in a number of races than ever before, for track 
surfaces will be more conducive to record-breaking speed, 
races will be shorter and cars will be faster. 

The most interesting development of the 1916 season is 
that practically all of the speedway events, at least, will be 
shorter than previously, only one race of importance, the 
Montamarathon at Tacoma, being longer than last year. 
This tendency toward shorter races was manifested during the 
latter part of the 1915 contest season and the idea received 
such unmistakable approval from the public and racing 
fraternity alike that its general adoption seems inevitable. 
Short, snappy races with plenty of dash and higher speed 
than the drivers would dare to attempt in a long race should 
draw large crowds and go a long way toward permeating 
the general public with a wider interest in and enthusiasm 
for the automobile industry. 

Indianapolis may be said to have inaugurated this move- 
ment for shorter races by its announcement last fall that 
the Hoosier Memorial Day classic, famous throughout rac- 
ing history as the 500-mile race, would appear on the 1916 
schedule as a 300-mile contest, the purse being correspond- 
ingly reduced from $50,000 to $30,000. Seat prices for spec- 
tators and entrance fees for racers are also lower, while the 
speed requirements are higher, 80 m.p.h. now being necessary 
to qualify instead of 75. Only thirty-three cars will be 
permitted to start this year in the brick-track speed battle. 

Chicago has also gone in for shorter contests, a 300-mile 
event replacing the 500-mile race of 1915. 

Sheepshead Bay is to open its season with four short races, 
the longest being the Metropolitan trophy event which calls 
for 90 m.p.h. to qualify, the 150-mile race to be called in 
ninety minutes. The other races are for 50, 20 and 10 miles, 
respectively. 

Sioux City’s 300-mile contest of 1915 is to be replaced 
this year by 50 and 100-mile events. 


These examples will suffice to demonstrate that the speed- 
way managements have realized that the public loses inter- 
est in races that are too long drawn out and in the monotony 
of a 500-mile grind fails to appreciate the bursts of speed 
and bits of skilful driving which flash forth now and then. 
What the public likes is a series of brisk, short, speedy 
events where all the finer points are more forcibly brought 
out instead of being lost in an endless succession of un- 
eventful laps. The strong hold of horse-racing on the gen- 
eral public is a simple and conclusive proof of this psycho- 
logical principle. 


Speedway Racing Teams 


Another important development which will first become 
apparent during the coming racing season is the début of 
speedway-owned racing teams. The formation of the Indian- 
apolis Racing Team Co. and the Prest-O-Lite Racing Team 
Co. last September and the announcement that the first- 
named organization had bought two Peugeot racing cars 
and that Premier racers were to be built, while the second 
intended to use the four Maxwells, were followed by several 
similar purchases of racing cars by speedway interests. 
Harry S. Harkness, president of the Sheepshead Bay speed- 
way, sent Carl Limberg to Paris this winter where he bought 
the three Delage racing cars which appeared in the 1914 
French Grand Prix and brought them with all spare parts, 
etc., to New York, where he already had the Delage driven 
by Limberg in the Astor Cup race last fall. After being 
overhauled and fitted with new bodies, these cars will race 
as a team on the speedway circuit during the coming season 
under the management of Limberg, who will also drive one of 
them. It was also recently anounced that the Sioux City 
speedway was negotiating for the purchase of two of the 
Duesenberg racers. This deal, if successfully consummated, 
will bring the number of speedway-owned racing cars up to 
fourteen. There are also a number of special racing ma- 
chines now being constructed which will probably figure in 
the 1916 races, Ray Harroun’s 250-hp. free-for-all twelve 
being one of the projected speed demons. Harroun has also 
bought the Maxwell racing team’s equipment and the three 
450-in. cars so he inay be a factor in the unrestricted events. 
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The Chevrolet brothers plan to race three Frontenac cars 
this season and hope to have one of them in shape in time for 
the Sheepshead Bay opening May 13 and two for Indianap- 
olis on May 30. These cars will have aluminum motors, 
among other unusual features, are expected to develop 125 
hp. and to weigh under 1750 lb. The three Crawford specials 
to be managed by Wm. Chandler will also bear watching. 
There are several well-known car manufacturing concerns 
rumored to be preparing racing cars for the coming season, 
although they are keeping things dark. 


To Select Master Driver and Car 


This year for the first time the contest board of the Amer- 
ican Automobile Association will select the master driver 
and the master car in the 1916 speedway and road-racing 
circuit. While the system of determining the standing of the 
various contestants and their cars has not yet been definitely 
decided upon, it has been suggested that a gold medal carry- 
ing the profile of the winning driver and a cash prize as well 
be hung up. 

Last summer and fall witnessed a regular avalanche of 
speedway plans all over the country and while most of these 
plans seem to have been abandoned, several speedways have 
been added to the list and others are still possibilities. The 
big centers of interest, however, continue to be Sheepshead 
Bay, Chicago, Twin City, Tacoma, Omaha, Des Moines, In- 
dianapolis and Sioux City, all eight of which have important 
races scheduled for the 1916 season. Ascot, the new speed- 
way developed in Los Angeles, has already held successful 
races this spring and Philadelphia begins to loom up as a 
a speedway town, its track being nearly completed. 

Cincinnati’s projected speedway also seems to be progress- 
ing, while there are several others which may also be classed 
as possible developments during the year. Last summer and 
fall speedway promotion movements were undertaken in 
Cleveland, St. Louis, Pittsburgh, New Orleans, Louisville, 
Kansas City, St. Joseph, Dallas, Birmingham and Detroit. 
Some of these proposed tracks have apparently faded into 
dreams which will probably never be realized and others 
promise only a small measure of attainment. 

Of the established speedways, four have board surfaces, 
Sheepshead Bay, Chicago, Des Moines and Omaha, the board 
track proving lively and very fast with plenty of elasticity 
and also having the advantage that it is not so susceptible to 
heat on hot summer days as some of the other surfaces. 
Tacoma has a combination surface, the foundation being 
board with an asphalt covering. The Narragansett and Ascot 
speedways also have asphalt surfaces, that of the Twin City 
track is concrete, the Indianapolis speedway is brick and 
Sioux City races are run over a dirt surface. 


Twenty-one Speedway Dates 


There are twenty-one dates scheduled for speedway races 
of all sorts at the present time and the addition of a number 
of other events may be expected as the season advances and 
the plans of speedway managers round into more mature 
form. The longest races are for 500 miles, there being five of 
these on the card at present. A glance at the calendar in 
the right column will bring out emphatically the great num- 
ber of short-distance events announced by the speedways this 
year.. Of course, several of the important races like the Astor 
cup, to be held at Sheepshead Bay, Sept. 30, have not yet 
assumed final form and this race will be at least 300 miles. 

Several invitation races will be held this year and the non- 
professional race to be held at Chicago on May 20 bids fair 
to be tremendously popular, many of the amateur drivers 
having already taken their cars out for practice on the 
course and some good time being recorded. 

Corona enjoys the distinction of opening a new class of 
speed contest, its 300-mile Grand Prix on April 8 being 
designated as a boulevard race, as distinct from a speedway, 
road or track event. 
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The only road races on the card so far are the Elgin clas- 
sics to be run off Aug. 18 and 19 and the Vanderbilt cup and 
Grand Prize which will be held sometime in November at 
Santa Monica, Cal. There was some talk of having a whole 
week’s racing at Elgin when it was thought possible that 
the Vanderbilt and Grand Prix might be secured for the 
Watch City, but now it looks as though the regular two-day 
Elgin program will be sufficient, the regular Elgin classics, 
the Elgin national trophy race and the Chicago Automobile 
Club cup contest, being held during the two days. 

Six cities already have track race dates arranged, the 
Galesburg race on June 20 being for 100 miles. Details of 
the other programs are not yet available, but most of them 
will probably be made up of several short events. 

Only one hillclimb is scheduled for the coming season at 
present though it is hoped that more will be announced later. 
The one now on the card is the 13-mile event to be held Aug. 
11 and 12 at Pike’s Peak, which should present a sufficiently 
difficult grade for the most ardent devotees of the art of 
ascension. To still further stimulate the interest in the 
affair, the management offers a ingen purse—$5,400—to 
successful contestants. 

One French driver, at least, is codivetl for the Indian- 
apolis race, René Thomas, whe won the 500-mile Hoosier 
classic in 1914. He will drive a Peugeot, as reported by . 
special cable to THE AUTOMOBILE Feb. 17. Resta, DePalma, 
Pullen, Limberg, Cooper, O’Donnell, Alley, Anderson, Old- 
field, Burman, Rickenbacher, Mulford, Rooney and many 
other first-class drivers are available, so that there should 
be an abundance of record-breaking speeds registered if the 
cars can stand the pace these daring pilots are capable of 
exacting from them. 


Salita Scheduled t to , Date for the 





1916 Season 
SPEEDWAY RACES 
Distance, 

Date Speedway Event Miles Purse 
May 6 ae a ae mee d ne 
May 13 Sheepshead Bay Metropolitan Trophy 150 $15,000 

Queens Cup 50 , 500 
Coney Island Cup 20 1,500 
Brooklyn Handicap 10 1,000 
May 20 Chicago Non-Professional j= 30% ...... 
May 30 Indianapolis Sixth An sual Sweepstakes 300 30,000 
May 30 a Oe ea 
May 30 Twin City 126-160 cu. in. 10 300 
161-230 20 300 
Daily News Trophy a 
450 cu. in. 50 2,000 
Twin City Trophy SR 
Free-for-all Handicap 10 300 
May 30 Des Moines Iowa Derby RE ete: 
Des Melnes Special __: 
June 10 Chicago International 300 30,000 
June 28 Des Moines Free-for-all 300 10,000 
July 4 a = —M— i ee! 0UC(‘i‘“é«té“s | 
July 4 co re ere 
July 4 eee ee i ee 
July 15 ol ne 
Aug. 5 Tacoma Montamarathon 300 10,000 
Sept. 4 Des Moines ee CC —O—~—~C— nm” cc 
Sept. 4 a a oe ee 
Sept. 16 SE eine e = | Cf raeettels” ecaceanters 
Sept. 30 Sheepshead Bay ee ee ete 
Oct. 7 ——— 6 =—l—C—O*”C—~”CN CS C(t Cm! 
Oct. 14 en. o§o§Seecsmeeas  ~ $$ | ‘wihegenc®  Sewdtars 
Oct. 19 Ce re me aha 
BOULEVARD RACE 
Distance, 
Date City Miles Purse 
April 8 Corona, Cal. 300 $12,000 
ROAD RACES 
April 29 Fresno, Cal. Re. Sesauae 
Aug. 18-19 Elgin, Ill. Elgin a4 Simian, Una ateteneta 
CA "gf rr eT eee 
Nov. .. Santa Monica, Cal. Vanderbilt SS ee 
ere ———i‘“‘“‘i‘“C | Se er 
TRACK RACES 
June 20 Galesburg, Ill. 100 $2,000 
July 4 ae oe a <r a a 
July 15 meee See res tit ewe 6) chico 
Aug. 12 a ec 
Sept. 4-5 Spokane, . . rr rr 
Sept. 29 eee = ll RM Ow eet . “ eeeares 
HILLCLIMB 
Aug. 


11-12 Pike’s Peak, Col. 13 $5,400 





*Preliminary heats, 20 miles. 
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Switch Conserves 


Current 


New Splitdorf-Apelco Two-Unit Starting and Lighting System 
Incorporates Engine-Speed Generator and Starting Motor 


with Integral Switch—HUses 
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New Splitdorf-Apelco generator which operates at engine speed, 
direct-connected to Dixie magneto 


been added to the Splitdorf-Apelco line which incor- 

porates two features of novelty. These are both in- 
corporated in the starting switch and are intended to respec- 
tively reduce battery drain and eliminate starting switch 
troubles. 

With the complete Splitdorf system for lighting, starting 
and ignition there are three units, the generator being 
intended solely as a means of charging the battery and not 
incorporating the distributer unit. A separate battery sys- 
tem can, of course, also be used. The installation, as shown 
in the illustrations, includes a Splitdorf-Dixie magneto for 
ignition. The layout of a typical system is shown in the 
wiring diagram electrically, and mechanically the generator 
and magneto can be operated off the magneto shaft, because 
it is an engine-speed type of machine. 

The important features of the new system are wrapped up 
in the starting switch design which incorporates a very 
clever scheme for the purpose of taking the control of the 
starting motor away from the operator as soon as it has 
cranked the engine. This is shown diagrammatically in the 
accompanying illustrations. 


: NEW two-unit 6-volt, starting and lighting system has 


Pinion on Spiral Guide 

When the operator presses the starting pedal or button, the 
mechanical act of pushing on the pedal meshes the starting 
pinion which slides up into position on a spiral guide. A 
slight mesh is made mechanically, therefore, in advance of 
any electrical action. A further movement of the foot closes 
the contact across the starting switch, which is made up of 
two independent rods, each carrying a U-shaped contact 
piece. Contact is made across the rectangular switch box 
through the two U-shaped pieces which are illustrated in 
diagram. 

As soon as the starting motor has cranked the engine, the 
motion of the latter throws the pinion back along the spiral 
sleeve guides. The pinion shaft travels back with the 


pinion and carries with it one of the two switch plungers, 
thus breaking the contact, although the foot still remains on 
In other words the action of the driver 


the starting pedal. 





Constant Voltage Regulation 


in holding his foot on the starting motor pedal has no effect 
on the battery, and the starting motor is independent of the 
driver as soon as the motor has cranked the engine. 

The action of the driver in pushing the pedal or pulling 
the starting lever causes the pinion to be carried into mesh 
with the flywheel ring gear and when the engagement is 
made, current flows through the motor as described. As the 
gear is held movably on the armature shaft, being carried 
by the spiral guides in a sleeve, these spiral guides tend to 
hold the pinion in mesh while the engine is being cranked. 
As soon as the engine picks up, it turns faster than the motor 
pinion which is engaged with the flywheel, and on account of 
the spiral splines, the gear is forced out of mesh with the 
flywheel ring. 

The pinion is mechanically connected to a rod which in 
turn is joined to one of the switch rods in the starting 
switch. When the motor is first engaged with the flywheel, 
the switch rod is pulled into engagement by means of the 
connecting rod and is held in an engaged position under 
spring tension. As soon as the gasoline engine begins to 
operate, the gear on the splined sleeve is thrown out of mesh 
and the connecting rod is forced to its original position. As 
this rod moves back the engaging latch mechanism is moved 
to an inoperative position. By this arrangement, since con- 
tact is broken as soon as the engine starts to rotate under 
its own power, the minimum amount of current is used in 
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starting, thus conserving the supply in the battery. The 
switch contacts are always disengaged with a quick snap to 
prevent the formation of an arc, thus giving long life to the 
switch contacts. 


Series-Wound Cranking Motor 


In working out the installation of this system the motor is 
designed to have a twelve-tooth pinion wherever possible. It 
is a straight, series-wound machine and, like other parts of 
the system, can be installed either in connection with a two- 
wire or grounded return layout. 

The generator is shunt-wound and is driven at engine 
speed. It is arranged to cut in at from 6 to 8 m.p.h. The 
regulation is a new system of voltage control worked out by 
the Splitdorf company, so arranged that the current output 
will not exceed a certain maximum, even though the engine is 
speeded to its limit. This is accomplished by means of a 
keeper operated across pole extension. The keeper goes in 
and out of contact with the voltage fluctuations, responding 
to the voltage delivered by the generator in proportion to its 
speed. 

In the construction of the generator attention has been paid 
to making the job accessible. A movable lid, for instance, 
is placed over the commutator brushes, so that when the lid 
is removed the brushes are exposed to view and are readily 
accessible. 

Taking the entire assembly as a whole, this should make 
a good installation for a car which is started and stopped 
frequently. The generator cuts in early and also due to 
its inherent characteristics gives a tapering charge to the 
battery. If the battery is nearly discharged the generator 
will put in a larger amount of current than when it is nearly 
charged; speed conditions being assumed equal in both cases. 
When the lights are used but little the current is held to a 
low value, thus preventing boiling of the battery electrolyte. 

The regulator is mounted directly on top of the body of 
the generator and incorporates with it the automatic cutout. 
On the electric motor the starting switch is carried on the 
top of the machine, so that the car manufacturer does not 
need to make any starting switch installation on the car. All 
that has to be done is to install connecting linkages to give 
the proper transmission of motion from the starting pedal to 
the switch. 
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FLYWHEEL 


Diagrammatic view showing the functions of the new switch 


which is automatically disengaged when the engine starts. Start- 
ing pinion flies back and carries with it one of the switch rods 
through connecting rod A 


Six-Cylinder Columbia Well Designed 


New Five-Passenger Car to Sell for About $900 


fame uonci appears the first illustration of the new 
Columbia car produced by the Columbia Motors Co., 
Detroit, Mich., recently organized and headed by J. G. 


Bayerline, former president of the King Motor Co.; A. T. 
O’Connor, W. L. Daly and Wm. E. Metzger. 
constructed of standard units throughout. 


This car is 































ey 


The six-cylinder Columbia touring car which Is to sell at about $900 


The six-cylinder motor is rated at 21.6 hp., having a bore 
of 3 in. and a stroke of 4% in. The unit power plant includes 
dry-plate, multiple-disk clutch and a standard two-unit light- 
ing and starting system. 

In addition to the above details this car will have Timken 
axles, front and rear; cantilever rear springs; semi-elliptic 
springs in front; three-quarter floating rear axle; chrome- 
nickel steel frame of extra wide section; full-crowned fenders; 
Stewart vacuum fuel feed; tires, 32 by 3%, non-skids in the 
rear and the wheelbase is 115 in. 

The body is roomy, being of five-passenger capacity. Par- 
ticular attention is given by the company to the smooth lines 
of the body and its roominess. The rear seat is 46 in. wide, 
clear of the upholstery. 


Deliveries to Begin June 15 


The approximate weight of the car, according to the manu- 
facturer, is 2150 Ib. While the price is not definitely an- 
nounced, it is stated on good authority that it will be around 
$900. Deliveries of the cars are expected to begin about 
June 15. 
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Analyzing Engine Cooling 


An Accurate Determination of the Factors Affecting Cylinder 
Cooling and a Quantitative Examination of Air- 
and Water-Cooling Comparatively 


Results of F. W. Lanchester’s Researches Reviewed by A. Ludlow Clayden 


was given which deals with the main features of suc- 

cessful air-cooling; and toward the end, the similar 
major points in water-cooling were touched upon. The paper 
now continues to discuss this latter subject and goes into 
considerable detail regarding radiator construction and water 
circulation. The main thought in this part of the paper is 
that whether water is used or not we come back eventually 
to the air, since the water acts merely as a carrier to take 
the heat from the cylinders and spread it over the radiator 
where the air can take it up finally. Introducing this sub- 
ject the paper proceeds as follows: 


a. the last issue that part of F. W. Lanchester’s paper 


Weight of Water Needed 


The conception of a “unit cell” has been put forward as 
forming the basis of design for the gills forming the cylinder 
jacket where direct air-cooling is employed; the same con- 
ception is equally applicable when discussing the design and 
proportion of the radiator when water (circulation) cooling 
is employed; in the honeycomb type the individual tube forms 
the unit cell. There is, however, one important difference. 
Whereas in the radiator the individual cell is almost con- 
stant as to surface temperature over its whole area, in the 
air jacket the individual cell has a variable temperature 
at different points in its surface; the heat per unit area 
discarded by the different portions of the cylinder wall, and 
combustion space wall, is by no means constant, the maximum 
being probably at least twice the mean. But the complication 
of the problem in the air jacket does not end here; thus if it 
. were required to bring the cylinder and combustion space 
walls down to some stated temperature it is clear that for 
a given air velocity the surface would have to be proportion- 
ally greater in those regions where the reject heat is greater, 
and so the value of h (the height of the gill) in terms of s 
(the pitch of the gills) would need to vary from point to point. 

In broad theory it is possible to regard the motor car 
radiator as a particular case of an appliance for heat trans- 
ference. It has already been remarked that the various types 
of radiator may be regarded as analogous to corresponding 
known types of steam boiler. It would be equally correct 
to point out that, in some respects and in certain types, the 
analogy also holds good with the steam condenser; in fact 
some of the condensers used on steam cars have been almost 
identical in construction with certain of the coolers or radi- 
ators used on petrol vehicles. There are many other in- 
dustrial uses also where heat transference is required—either 
a fluid has to be warmed or cooled, or some other purpose ful- 
filled in which the general principles of cooling are similarly 
employed. 

It is not every type of cooler or condenser, however, or heat 
transference appliance, that can be said to act on just the 
same plan as the motor car radiator, since in many cases the 
flow on opposite sides of the conducting partition is in the 
same direction and sense or in a sense diametrically opposed. 
It is a characteristic feature of the motor car radiator that 
the directions of motion of the two fluids, air and water, are 
at right angles one to the other; there may be other move- 





ments in addition to the main motion, but the above salient 
fact remains. 

In its most general form, then, we may regard the type 
as one in which we have a number of parallel walls in close 
proximity to one another, with the interspaces alternately 
coupled to a vertical and to a horizontal conduit, Fig..13. If 
the problem were entirely symmetrical as in the interchange 
of temperature between two different gases at atmospheric 
pressure, the block of cells or flat tubes would form a square 
body as drawn in the figure, and owing to the considerations 
of symmetry the flow of the one gas could be dealt with by 
exactly the same method as the flow of the other. In the 
cooling of the internal combustion engine, however, as exem- 
plified by the motor car radiator, the problem is by no means 
symmetrical; we have on the one hand a liquid—water, 800 
times the density and approximately 3200 times the volu- 
metric heat capacity of the air by which it is cooled, and this 
fact alone has two immediate consequences of importance. 
Firstly, the thermal continuity between the water and the 
metallic partition is so perfect that the heat flow from the 
water into the metal may be taken as free and uninterrupted, 
whereas the air takes up the heat from the adjacent surface 
comparatively speaking sluggishly, and so the whole resist- 
ance of the heat flux is virtually determined by the air 
temperature and velocity. Secondly, the work done in pro- 
moting the necessary circulation of air and water is much 
greater for the fluid of a lower density, at least this is so 
in any practical design of radiator so far produced. Thus 
it is evident that the quantities of air and water per second 
circulated or passed must be in some degree related to their 
respective heat capacities, and so the volume of air will be 
of the order of 3200 times that of the volume of water. But 
the mass of the air on this basis is four times that of the 
water (that is, in inverse relation to their specific heats), so 
that for an actual energy, the respective air and water areas 
would need to be related roughly in the relation of 6000 to 1. 
This relation is far, far beyond anything that is possible 
or expedient, the water channel in practice is common!y some 
hundreds of times bigger than the above stated, and so it 
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Figs. 13 and 14—Unit cell conception as 


applied to water cooling 
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arises that the horsepower absorbed by creating the air blast, 
that is to say, the fan horsepower (where a fan is used), 
counts for everything, and the water circulation, so far as 
power is concerned, for nothing. It will be clearly understood 
from the above why it is that the area of the circulation pipes, 
even where convection or “thermo-syphon” is used, is incom- 
parably less than the effective water area of the radiator it- 


self. Thus it comes about that the things which count in 
radiator design are exclusively those which pertain to the air 
ducts, namely, the air surface area and the aggregate air 
duct cross section. We can have higher water velocity, and 
so a bigger water flux through the radiator for the asking, 
it costs virtually nothing. We can have the extent of the water 
surface minimized and the air surface extended by the use of 
gills, and, within the reasonable limits of conductivity, we 
lose nothing. 

We will consider the radiator for the purpose of the investi- 
gations which follow as if it consists of two sets of square 
tubes laid faggotwise, Fig. 14, that is to say, we will think 
of the radiator as of the honeycomb type, but in which the 
water as well as the air is confined to definite rectilinear 
channels. 


Quantitative Analysis of Details 


Mr. Lanchester then proceeds to make a mathematical 
analysis of the air and water flows required to dissipate the 
required amount of heat, and this being a simple calculation 
may be omitted from this review. The following are the con- 
clusions reached for the weight of a water-cooling system 
per horsepower supposing the type of radiator is the most 
efficient honeycomb form commercially obtainable. 


The Condition of Least Weight 


The author has calculated the weight of solder in the 
standard assemblage, and has carefully weighed the tubes 
concerned. These calculations have been verified by com- 
parison with the makers’ weighings of assemblages of 4500 
tubes and 3700 tubes respectively, and in both cases the cal- 
culated figure and the weighing were found to be within 2 
or 3 per cent. In brief, the weight of the solder in these 
assemblages amounts to 25 per cent of the tubes themselves, 
and it is actually this proportion of weight which determines, 
so far as the tube assemblage is concerned, the length/diam- 
eter ratio of greatest cooling efficiency per unit weight. The 
fact must not be overlooked that we have an added weight of 
water which is slightly in excess of two-thirds of the tube 
weight. Taking this into account, we diminish the relative 
weight value of the solder in the relation of 5 to 3, and on 
applying the construction once more we find that the mini- 
mum weight proportion comes almost within (but slightly 
over) the range of lengths used by the makers. We must 
also take into account the fact that the problem of least 
weight in the radiator design includes not only the tube 
block and water content, but also the containing walls includ- 
ing the well and header, and that these are relatively heavier 
when the tube is longer. It is clear, therefore, that the re- 
sults reached are in nowise out of harmony with experience 
as exemplified in present-day practice. 

From a quantitative standpoint the actual weight per 
square foot surface of the tube assemblage, analyzed above, 
is 0.35 Ib., and the water weight (per square foot surface) is 
0.184 lb. Total, 0.534 Ib. 

In practice the other portions of the radiator add at least 
50 per cent to the tube assemblage or “block” weight, and it 
is certainly not possible to work with less than 50 per cent 
addition to the calculated water as contained in the tube 
block. Thus the total weight per square foot surface of this 
standard type of radiator with its complement of water may 
be taken as 0.8 lb. For motor car work it is necessary to 
supply about 3 sq. ft. per horsepower, and thus the weight 
per horsepower comes out at approximately 2% lb. This is 
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the present-day tax which the automobile engineer has to pay 
for his water-cooling apart from the weight of jackets, pipes, 
pump and their water content. 

When we come to the minimum possible for aeronautical 
work as based on existing practice, we find that the weight 
per square foot of the tube block is 0.25 lb., and the water 
content is but little less than in the previous example, ap- 
proximately 0.15 lb., totalling 0.4 lb. per square foot. This, 
for a complete radiator with proportionate water charge, be- 
comes 0.6 lb., which is also the radiator weight per horse- 
power in this case in view of the fact that one square foot per 
horsepower is approximately the minimum allowance per- 
missible. 

It is clear from the above that when the cylinder jackets, 
jacket water, pump, etc., are included, it is with difficulty that 
less than 3 lb. per horsepower can be reached in the road au- 
tomobile, or 1 lb. per horsepower in the flying machine. It 
is the author’s view that in the latter service it will not be 
found possible, even with the most careful future design and 
experience, to get below 0.75 lb. per square foot (approxi- 
mately per horsepower) without the construction becoming 
too flimsy to stand up to its work. 

We pass now to the more complex problem of cooling by 
gills. We have seen that the distribution of heat over the 
gill surface is not uniform, and thus in addition to the vari- 
ation of temperature difference as due to the increase in 
temperature of the air in its passage through the cell, we 
have to take into account the variation of the temperature 
difference as due to the temperature gradient in the gill itself 
at right angles to the air flow. Now this temperature gra- 
dient, as we have already seen, depends upon the conductivity 
and the sectional form of the gill; thus in Fig. 5 (in which 
the gill tapers uniformly from maximum at the root to zero 
at the tip) the temperature gradient is more nearly uniform 
than in the parallel gill (made from sheet metal of uniform 
thickness); here the temperature gradient is maximum at 
the root and approaches to zero at the periphery. 

The conditions governing the loss of temperature difference 
in the line of air flow are (on the assumption of uniform 
heat emission per square inch of cylinder wall area) virtually 
the same in the unit cell of air jacket as in the unit tube of 
the honeycomb radiator already considered. The proximity 
of the gills, however, in the one problem corresponds to the 
radius of the tube in the other. 


Least Weight Proportion 


It is evident that in applying a system of unit cells to the 
cooling of an area of stated measurements, such as a cylinder 
development Figs. 11 and 12, we may only vary the sectional 
size of the cells employed; the length is determined by the 
size of the cylinder and gill distribution adopted, and is there- 
fore constant. Evidently there is some particular proportion 
that results in a minimum expenditure of copper, in other 
words a proportion of least weight. The investigation which 
follows is an attempt to determine approximately what this 
best proportion is under the conditions chosen. For the sake 
of simplicity we treat the problem as if the cylinder wall 
were a plane, with the gills normal to the plane and parallel 
to one another. 


Problem Quite Complex 


The complexity of the problem of least weight even in its 
simplest form is great; we must at the outset adopt some 
convention or make some assumptions as the basis of in- 
vestigation; without this the number of variables are such 
that even were a complete mathematical solution possible 
it would be so ambiguous as to be of but little practical value. 

(1) The sectional form of the gill is a matter which must 
be specified or defined. From the practical engineering stand- 
point preference might be given to a uniform thickness of 
material, as, for example, when sheet copper is used. From 
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Fig. 15—Curves of temperature difference, and Fig. 16—Ideal and 
practical gill shapes 


a scientific and technical point of -view, however, it is better 
to assume a section giving a logarithmic temperature gra- 
dient; a constant value fo in fact. 
brings the problem into line with that of the radiator, so far 
as this particular feature is concerned. 

(2) A further assumption which will be made is that the 
gills are thin compared to the pitch, so that the interspace 
may be taken as equal to the pitch without serious error. 
The final result will have to be watched in any case to as- 
certain that this condition is complied with to a reasonable 
degree of approximation: an allowance or correction may be 
needed in the final design if the departure from the assump- 
tion be deemed too serious. 

(3) Further, it will be assumed that the air flow is based 
on the condition of some definite available pressure. This is 
commonly the ultimate fact with which the engineer has to 
deal. In the case of the flying machine this pressure is the 
Torricellian pressure corresponding to the velocity of flight, 
or in pounds per square foot is given by expression. 


0.5pV* 


This assumption 





32.2 
in which p is the density and V is the velocity of flight 
When a fan is employed, the pressure is that in the delivery 
chest or wind chest under running conditions. 


Thermal Similarity of Gills 


We shall define gills as thermally similar when the tem- 
peratures at different similarly situated points of their 
height h are equal one to the other. The condition above de- 
fined when spoken of generally will be termed the condition 
of thermal similarity. Thus under given conditions gills of 
totally different materials may be thermally similar if their 
thickness is proportioned inversely to their conductivity k. 

The above definition disposes of any need for the question 
of conductivity to be taken initially into account. When it 
comes to a question of design, the gills may be of iron just 
as well as of copper, provided the assumption (2) above be 
sufficiently complied with; it is in fact the need for compli- 
ance with this condition which will force the designer ulti- 
mately to the adoption of the material of highest k value 
available, namely, copper. There is, of course, the additional 
question of weight saving. 

As a preliminary to the investigation, let us examine the 
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exact meaning of the first of the foregoing assumptions, 
which as it stands might be considered open to criticism. 

(1) In Fig. 15, we have a logarithmic curve a a, a, repre- 
senting the temperature difference, and consequently also 
the rate of heat loss; abscissae h give the height of the gill, 
and the complementary ordinate x, a: the area cut off by the 
ordinate of the curve a a at the point a. Now the area in 
question represents the quantity of heat dispersed by the sur- 
face up to the point a, and if a be the extremity of the gill 
the whole of the heat will have been given up at that point, 
hence to the scale of the diagram the ordinate «: a, will be 
the measure of the whole of the heat dispersed by the gill in 
question. Hence the short ordinate, as a: e: cut off by the 
abscissa drawn through a will represent quantitatively the 
heat flux through the gill at every point. Now the heat 
flux at every point divided by the temperature gradient at 
that point is the measure of the conductivity, which in the 
present case is determined by the thickness, so that the ap- 
propriate thickness of copper will be at every point propor- 
tional to the short ordinate in terms of the full ordinate; at 
the point a,, for example, this will be expressed as a: e,/ 
a, d. For the particular length of gill chosen this graph 
is given in Fig. 15, cc; this may be taken as defining the gill 
section, the ordinate scale being many times magnified. In 
Fig. 16 (a) the gill section is shown drawn to a more reason- 
able ordinate scale. An approximate equivalent is given (b) 
of a section more suitable for actual production. The “V” 
section in practice would never have a knife edge, and the 
ordinary cast gill complies very fairly with the definition 
given above. 


Weight of Gills 


In the following part of the paper full proofs are given for 
each step in the reasoning. In these pages the proofs will 
be omitted and the paper abridged very greatly. It will be 
attempted to retain just sufficient of the reasoning to make 
clear the steps by which the author reaches his conclusions, 
and readers who are interested in the detail of the determina- 
tion are referred to the original paper. It is well worthy of 
careful study by any engineer desiring to experiment with 
air-cooling. The consideration begins with the following 
statement: 

Under the conditions of thermal similarity, the aggregate 
weight of copper for a given wall area is proportional to the 
square of the height h. 

Under the condition of thermal similarity a number of as- 
semblages such as illustrated in Fig. 17 will involve different 
weights of copper varying directly as h* no matter what the 
degree of sub-division; it remains for us to investigate in 
what manner the degree of sub-division is independently con- 
trolled or determined, and the particular measure of conduc- 
tivity as a function of h* which may be most usefully em- 
ployed. 

Our next investigation will be to determine the best 
temperature distribution over the gill to satisfy the condition 
of least weight. That is to say, the best distribution of sur- 
face temperature as a standard to which all gills should be 
thermally similar. 

Let us consider a gill of definite weight serving a strip of 
wall area of definite width, and therefore employed to con- 
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Fig. 17—Possible variations in gill proportions 
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duct away a certain definite quantity of heat. Let us imagine 
a number of gills thus all of the same weight but of varying 
height and varying thickness; our object will be to determine 
which of these presents a surface to the air current whose 
combination of area and temperature is such as will dis- 
pose of its heat most readily. 

We have thus prescribed a gill of constant weight, that is 
to say, whose section has a constant area; the variations of 
thickness and height must comply with this condition: we 
desire to find the particular relation of these quantities when 
the cooling value of the fin is greatest. Now this condition 
is that at which simultaneous small infinitesimal variations 
can be made in the thickness and height, with no correspond- 
ing infinitesimal variation in the cooling value of the fin. 
Thus we shall suppose the height of the fin increased by a 
small increment, and we shall find graphically an expression 
for the corresponding increase of cooling efficiency, ignoring 
the fact that an increased passage of heat through the root 
portion of the gill would require a greater temperature 
gradient. In other words, we may suppose that the in- 
creased efficiency is neutralized by lowering the velocity of 
the air to an appropriate extent. 

Next let us suppose the thickness of the gill diminished 
by all appropriate (negative) increment; to comply with the 
condition, weight = constant. Then the temperature gradient 
of the gill will be increased and the temperature of the outer 
portions of the gill will be less than previously, so that in 
order to carry away the necessary quantity of heat we must 
imagine the velocity of the air increased. 


Condition of Maximum Cooling 


When the increase of velocity required as due to the dimin- 
ished thickness of gill is equal to the decrease of velocity 
as due to added height, then we have the condition of mavzi- 
mum cooling effect for a given weight of copper, in other 
words, we have the condition representing the design of 
least weight.* 

Having ascertained the correct proportion of height to 
gradient, this proportion settles the thermal pattern to which 
all gills should conform. We have now to deal with the 
question of the sub-division of the copper distribution; we 
have already formed the mental picture of an air jacket of 
thickness equal to the height of the gills and having a 
definite quantity of copper distributed over each unit area of 
the cylinder (and head) walls whose weight for any given 
heat flux density is proportional to h’. Further investigation 
is required to determine the extent of the sub-division of the 
said copper, i. e., the pitch, and thickness, of the individual 
vills. Our position is as though in specifying the charge for 
a sporting gun we had settled the weight of lead but had not 
yet decided the number of pellets. 


Cooling and Air Friction 


It is evident that if we consider a certain area of wind 
conduit and think of it first as being quite unobstructed, then 

e shall have a velocity of air through the said area in ac- 
cordance with the theorem of Torricelli, but there will be no 
cooling because there is no frictional surface. If, in the 
other extreme, we consider the gill assemblage sub-divided 
to an indefinite extent, i. e., an enormous number of unit 
cells of minute cross-section, the skin-frictional resistance 
‘ill become indefinitely great, and there will be again vir- 
‘ually no cooling because the velocity will be negligibly small. 
Our object is to determine the condition lying between these 
extremes at which the degree of sub-division is such that the 
cooling is greatest; with due consideration to any other mat- 
ters, such as uniformity of distribution, which may be deemed 
of practical importance. 

It is not necessary for us to specify exactly in what man- 
ner the frictional surface is introduced into the sectional 


*Calculation for gill form follows; omitted here. 
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area of wind conduit under consideration; thus, taking the 
latter to be 1 sq. ft. and the surface 96 sq. ft., it will make no 
difference to our present investigation whether the assem- 
blage comprises 48 lamine of 1 sq. ft. area (surface and area 
2 sq. ft. each) pitched s=% in., or whether 24 lamine 
pitched % in., with half the individual area, i. e., 1=6 in. 
in place of l=1 ft. The essential is the l/s ratio, and we 
may think of either I or s as variable as suits our convenience. 


Air Energy Wasted 


It may at the outset be remarked that we are not theoret- 
ically bound to lose the efflux energy of the air on its leav- 
ing the jacket; it is possible by fitting an expanding efflux 
nozzle to avoid throwing away more than a moderate pro- 
portion of the total energy. As a matter of fact, however, 
the actual conditions are rarely such as will permit of an 
effective évasé nozzle, and therefore we must be prepared to 
look upon the ordinary efflux energy as lost. 

Now the best way to think of the resistance proper to 
the Torricellian head is to represent it as so much inevitable 
and useless friction surface. Thus, in Fig. 18 abscisse rep- 
resent the values of //s ratio, and ordinates represent in the 
upper diagram percentages of wind velocity, and in the lower 
diagram percentages of temperature difference. It is clear 
that for the purpose of this investigation we may take s as 
constant, so that abscisse are in effect values of | and there- 
fore represent by their magnitude the resistance of skin fric- 
tion per square foot conduit area. The abscissa line is shown 
as carried to the left or negative side of the origin to a sec- 
ondary origin O., and the distance O O, is the length of gill 
surface to which the resistance of the flux velocity is regarded 
as equivalent. In cases where it is found practicable to fit an 
expanding nozzle and so diminish the efflux loss, the distance 
OO; is made proportionately less. Evidently, also, this dis- 
tance depends upon the magnitude of & selected.* The ques- 
tion of the appropriate skin friction coefficient is one of 
considerable difficulty. The skin friction double surface co- 
efficient is for the purpose of the present paper taken as = 
0.007, this being based on experiment in the open. The 
author believes this applies also to the gill surface so long 
as the l/s ratio is low, but there is no doubt that the coef- 
ficient is considerably greater for long passages; for example, 
in pneumatic transmission the basis on which the pipe re- 
sistance is calculated corresponds to the value = 0.016. In 
Fig. 18 curves for both these values have been given, the cor- 
responding coefficient being indicated. 

Now referring to Fig. 18 the cooling effect will be greatest 
when the products of the ordinates of the velocity curve and 
the complementary ordinate of the logarithmic curve has a 
maximum value. The graph representing this product is 
plotted for the two values of é given in the upper diagram, 
and the maximum points approximately determined. Now 
these maxima correspond to an //s ratio of about 370 and 250 
respectively, that is to say, they indicate that the sub-divi- 
sion of the cooling fins should be very fine indeed; and we 
are at once able to see that in focussing our attention on 
the maximum we are on the wrong track. If we were to at- 
tempt to employ these maximum values we should have a 
ratio of temperature variation from one end of the cell to 
the other of 15/100 in the one case and 25/100 in the other; 
clearly, this is a most undesirable state of things. Our deci- 
sion in this matter of l/s ratio evidently cannot be allowed 
to rest exclusively on considerations of maximum efficiency 
or minimum weight; we have to strike a compromise by 
selecting a value in which, without sacrificing too far the 
question of weight or efficiency, we maintain a fairly reason- 
able uniform temperature difference and arrive at a degree 
of sub-division which is commercially possible to carry into 
practice. The matter thus is one of individual judgment, and 
the author feels that a value in the neighborhood of 1/s=50 


* In accordance with the author’s practice ¢ is the symbol de- 
noting the double surface co-efficient of skin friction. 
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is one best suited to general purposes, and is the standard, 
therefore, adopted in the present paper. 

Put in another form, and apart from practical or construc- 
tional considerations, the argument for rejecting the maxi- 
mum total cooling value is that, for the sake of a high total 
value, the cooling valve of the leeward portion of the gill 
is too greatly sacrificed. 

The designer may always, however, vary this if he thinks 
fit, especially if the individual conditions are such as to lead 
him, in view of all the facts, to suppose that some other pro- 
portion is better. Fig. 18, however, stands as his reference 
diagram whatever conditions he may have to meet. 


Degree of Subdivision 


It has already been explained that although the variations 
have been considered as variations of 1 with s=constant, it 
is equally applicable for variations of s with l/=constant, 
for the factor on which the velocity curves are based is the 
relation of skin friction surface to conduit area—in radiator 
terminology, the relation of surface area to frontage area. 
It clearly is immaterial to the problem what the scale of the 
outfit happens to be except so far as concerning departures 
from the ordinary laws of fluid resistance commonly used by 
engineers, that is to say, the resistance varies as the area 
and as V*® square. Thus, if we have a certain length of 
jacket and a certain height of gill h and a certain weight of 
copper per unit wall area, Fig. 18 is definitely the criterion 
of the degree of sub-division desirable. 

It is worthy of note that //s—50 gives a loss of tempera- 
ture difference between the air entering and the air leaving 
of only 20 per cent with an average or total cooling value 
approximately half the maximum possible. If l/s=100, the 
loss of temperature difference amounts to 40 per cent and the 
cooling value obtained is about 75 per cent of the maximum. 
Under no. circumstances does the author consider it would 
pay to go beyond this. 

Drawing the whole of the above facts together we are able 
to frame a few simple rules for the design of an air jacket. 

(1) l is determined from the design. s is related to / in 
accordance with Fig. 18; ordinarily //s—50 or thereabouts. 

(2) The heat flux density for the walls of the cylinder 
and combustion space is known or is to be computed from the 
general design and from established test results. 

Its mean value is commonly about 13 hp. per square foot; or 
2.5 gram calories per square centimeter per second. 

The value on the cylinder walls proper is commonly about 
two-thirds mean value. 

The value on the walls of the combustion space is com- 
monly double mean value. 
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Fig. 19—Curves for gill of rectangular section 


(3) The gill surface required per unit area of wall is given 
by an expression founded on the formula for rate of dispersion 
6V 





hp. (dispersed) 
15,000 
Thus, 
15,000« 2h +8 
i rs 
In which « is the heat flux density through the wall, EF, the 
efficiency as due to temperature gradient, and E, is the cool- 
ing efficiency in accordance with Fig. 30. Thus when l/s 
= 50, E, = 0.5 or thereabouts. Since s is commonly small com- 





2h 
pared to 2h it is ordinarily sufficient to write— in place of 
8 
2h-+s 
This ignores the cooling value of the exterior sur- 
8 


face of the walls. 

(4) We have thus determined s and h in terms of l. We 
next have to calculate the root thickness of the gill. From 
the known heat flux density we calculate the amount of heat 
discarded by a strip of wall of unit length and width = s. 
The thickness b must be calculated so that the heat gradient 
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Fig. 18—Cooling efficiency curves 
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TABLE I, 

D h 8 b 
m.m. m.m. m.m. m.m. 

60 13.4 1.92 0.045 

70 15.6 2.24 0.06 

80 18.0 2.56 0.08 

90 20.0 2.88 0.10 
100 22.4 3.20 0.12 
110 24.6 3.51 0.15 
120 26.9 3.84 0.18 
130 29.1 4.15 0.21 
140 31.4 4.48 0.24 
150 33.6 4.80 0.28 


A comparison of columns 3 and 4 shows at once the im- 
portance of high conductivity, especially for cylinders of 
large diameter. Thus where cast iron is employed in place 
of copper, 6 will require to be increased in the inverse ratio 
of the conductivities, approximately as 1 is to §; in the case 
of a cylinder 80 mm. diameter the thickness of the gill would 
thus absorb about one-quarter of the air interspace, and for 
a cylinder 150 mm. diameter almost half the space will be 
taken up. In both cases condition (2) as laid down in 
Section 55 is infringed; it becomes clear that the successful 
application of direct air cooling to cylinders of large diameter 
depends definitely upon the employment of metal of high 
conductivity. 

Turning to the question of weight, we have it from the 
equation: 

weight in lb. per hp. 0.015 h* (hk in e.m.) 
We may express this in terms of diameter as 
weight per hp. — 0.00075 D* 
which give the following values for the series of diameters 
stated— 


TABLE II. 

D Weight D Weight 
m.m. lb. per hp. m.m. lb. per hp. 

ER er aa eyee 0.028 PE euicsenee 0.15 

Is gs set gies a iar 0.037 Pa nciccacee ean ers 0.17 

Eee 0.047 Pe paises inreeraiancte 0.19 

ay eee 0.061 aera 0.22 
PE a iitecsiooaws 0.075 Pe atahitel area 0.24 
fC Ea eee 0.090 Aa acorn User 0.27 
aera 0.110 Be Ssh cite haeerers 0.30 
Be cous ae eee 0.125 DES ialecvustnisimtsceia 0.67 


It is quite clear that with gills as thin as specified in 
Table I., even in the case of the largest diameter of cylin- 
der, it will be virtually impossible to grade or taper the cop- 
per in the manner suggested. Sheet copper, for example, 0.1 
mm. thick is already as thin as paper and very liable to be 
crumpled or injured; any attempt to fine it off, whether by 
polishing or beating out to a knife edge, is out of the ques- 
tion. It is therefore incumbent upon us to extend the study 
to include gills of uniform thickness as in Fig. 5. The author 
has attacked this problem with a certain amount of success, 
but at present the solution cannot be said to be altogether 
complete, the mathematical work involved is not easy. 

The results so far achieved are given in Fig. 19. Instead 
of a single form of curve for both temperature and temper- 
ature gradient as when the basis is logarithmic, we have two 
conjugate curves as in Fig. 19, the curve 8, and the lower 
of the dotted curves (d@/dh).. The curve 9, and the upper of 
the dotted curves are respectively the temperature and tem- 
perature gradient curves for a gill of logarithmic properties 
of equivalent value. It will be noted that the mean of the 
two curves @, and 8, is the same. The uniform gill has been 
taken of a thickness equal to the maximum thickness of the 
logarithmic gill; thus the increase of weight of copper is in 
the proportion of 6 to 10, and the cooling value is the same, 
but it is to be noted that the gill of uniform gage is doing 
its work on a far lower cylinder wall temperature than the 
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logarithmic gill, the actual result is that the temperature 
difference with the gill of uniform gage is 5/6 of that of 
the logarithmic gill. 

It would appear from the above to be sufficient when using 
gills of uniform gage to design initially for a cylinder wall 
temperature 20 per cent higher than that intended, and then 
when substituting the one type of gill for the other the re- 
quired temperature will be obtained. 


Subject Full of Pitfalls 


The author says above “it would appear,” in view of the 
fact that the subject is full of pitfalls and the investigation 
is not yet finished. It is probable that alternatively the 
cutting down of the gill of uniform thickness to 5/6 of its 
height as calculated on a logarithmic basis will be good 
enough for all practical purposes. In this case the parallel 
gill will involve a weight of copper for giving cooling ef- 
ficiency about 40 per cent greater than the logarithmic type. 
Table III gives the results for a gill of uniform thickness on 
this basis. 


TABLE III. 

D Weight D Weight 
m.m. lb. per hp. m.m. Ib. per hp. 

Beh aiiaaiwe 0.039 DA ie ctenctccaratouciers 0.21 

Wes a ichnpacucelavatios 0.052 ire saneaiccns 0.24 

rr 0.068 Pe Seen 0.27 

Pei aekiniaacouated 0.085 ety ahiidniacetanciade 0.31 
Ps wae inward 0.105 Deut won 0.34 
Bore scicrsieeussate 0.125 IO else seerto devas vol sone 0.38 
rr 0.150 BO iacs sincticaieene 0.42 
Pine tlehennreicon ean 0.190 GAG 6 eiasahb win’ wien 0.95 


From tables II and III it is quite clear that the general 
belief in the greater applicability of air cooling to small 
engines has ample foundation. Where, as is customary, 
cast iron is used in place of copper for the gills, the above 
weights will have to be multiplied by 8 or thereabouts as 
representing the relation between the conductivities. It is, 
however, customary to sacrifice cooling efficiency and put up 
with higher cylinder temperatures to save weight, which 
would otherwise be excessive, and thus it is that in air- 
cooled cylinders of about 90 mm. diameter the weight of gills 
per horsepower in cast iron is commonly only about four 
times that given in table III for copper. 

It is clear that when we run into cylinder diameters of 
300 mm. upward direct air cooling offers little or no ad- 
vantage on the score of weight, but for lesser diameters a 
substantial saving can be effected. Thus, if we take such 
diameters as are currently used for aeronautical work—d = 
100 or 110—we see that the weight per horsepower is about 
2 oz. as against very little less than 1 lb. if water cooling be 
adopted. There appears to be a clear saving of % lb. per 
horsepower. 

It is the author’s opinion that a saving of weight of this 
magnitude in aeronautical engineering will prove in the 
future to be quite decisive as settling the cooling system to 
be adopted; the advantages of direct air cooling are over- 
whelming. In the case of the automobile the conditions are 
somewhat different; to obtain an air velocity of 40 meters 
per second, which is about 130 ft. per second or 90 m.p.h., 
a fan of considerable power will be needed, and the only 
fan which would effectively serve the purpose would be one 
of centrifugal type. It will probably be found advantageous 
to work with a considerably lower air velocity and a greater 
weight of copper. The objections are mainly those of noise 
and horsepower consumed, but with an appropriate increase 
of copper and a lower fan pressure the saving in weight is 
still great—probably more than 0.5 Ib. per horsepower de- 
veloped. In the author’s opinion, also, there is a possibility of 
saving cost as well as weight. The main difficulty in the 


(Continued on page 598) 
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The History of the American 
Automobile Industry—23 


Two Great Strides of Progress—Compression and the 
Four-Cycle Principle—Birth of Practical Explosion Type 
Motor in 1876—Otto’s Patent Stimulates Development 


By David Beecroft 


HIS week brings us to the most important 

epoch in the development of the gasoline en- 

gine. It is the year 1876. To the develop- 
ment of the gasoline engine the year 1876 was as 
important as the year 1776 to the United States of 
America. In 1876 the two great steps finally set- 
tled in the development of the gasoline engine were 
compression and the four-cycle system of opera- 
tion. Compressing the charge before exploding 
it, which is one of the secrets of the gasoline en- 
gine, was made practical. It was patented. For 
twelve years it had been under consideration. It 
took this length of time to crystallize how it could 
best be accomplished. It took several minds to 
evolve it. 


The Four-Cycle Engine 


The other great step was the development of the 
four-cycle engine, operating as our four-cycle en- 
gines of to-day, namely: drawing in the charge of 
explosive gas on the first stroke of the piston, com- 
pressing it on the second stroke, exploding it on the 
third stroke and exhausting the burnt gases on the 
fourth stroke. All of these cycles were clearly out- 
lined, patented and engines operating on this prin- 
ciple manufactured in 1876. 

The year 1876 can best be described as the birth- 
day of the practical explosion type of motor as we 
have it to-day. The two great basic principles were 
formulated. It is true that many facts in connec- 
tion with the engine were not understood; in fact, 
the inventors had not drifted entirely away from 
steam. They did not want a sudden explosion as 
we use to-day, but preferred to have a slow com- 
bustion of the mixture so that the expansive force 
driving the piston was due to the expansion of an 
air charge rather than to the sudden instantaneous 
explosion of the charge of gas. 


Otto’s Early Patent 


The name most associated with the development 
of the explosion engine operating on the four-cycle 
principle and compressing the mixture before ex- 
ploding it is Nicolaus August Otto, Deutz, Ger- 
many, who on Aug. 14, 1877, was granted patents 
covering the four-cycle engine and compressing the 
mixture. His application was made a year earlier. 
Otto’s patent had a very far-reaching effect: in 
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1876—Section through Otto four-cycle motor, the father of 
the present explosion motor. The use of the connecting-rod 
is noted, also a slide intake valve V, and a poppet exhaust 
valve EV. The flame ignition is shown at F, and was un- 
covered by the slide valve at the correct instant for ignition 


fact, it entirely altered the gas-engine situation and 
started it on the direct road along which develop- 
ment it is still traveling. It displaced the Brayton 
two-cycle engine that was then the leader. 

Although Otto receives to-day practically al! of 
the credit and naturally profited very materially 
because of his patent, the conception of compres- 
sion and four cycles of operation was not original 
with him. He was the person who combined these 
ideas into a practical engine. The general develop- 
ment of the four-cycle engine as well as the use of 
compression was twelve years in the making, 
and three countries participated in evolving the 
thought. The conception started in 1862, when a 
Frenchman, Alphonse Beau de Rochas, obtained a 
patent and wrote a pamphlet in which he laid down 
the principles of the four-cycle engine. He wrote 
on the theoretical advantages of the four cycles of 
operation and of the necessity of compression in 
order to get thermal efficiency. 


Development In England 


Six years later the scene of development of the 
four-cycle compression engine shifted to England, 
where Boulton, a prolific inventor of explosion en- 
gines, secured a patent in 1868 covering the use of 
compression in an engine. Unfortunately, Boulton 
failed to work out the necessary means for com- 
pression in a practical way, and the net value of 
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his patent was to set more practical inventors 
thinking along the same line. 

In 1874 still another step was taken which un- 
questionably played its part in the final evolution 
of the four-cycle engine of Otto in 1877. In 1874 
Gilles, an English inventor, introduced the use of 
the connecting-rod between the piston and the 
crankshaft as known to-day. Previous to this time 
the piston rod as used in steam practice had been 
followed. Gilles’ development was essential to the 
practical working out of the explosion engine. 

Coming to Otto’s engine, the father of the gaso- 
line engine of to-day, we must understand, before 
going into a description of the engine, that Otto 
did not intend to operate his engine exactly as we 
do. He planned—and his patents show it—first to 
draw in a charge of pure air during the first half 
of the intake stroke. During the second half of the 
intake stroke a charge of explosive mixture was 
taken in. This drawing of one-half charge of pure 
air first and mixture later was accomplished by a 
slide-valve arrangement. Otto’s object was to get 
an expansion from explosion similar to steam. The 
air charge drawn in first was supposed to fill that 
half of the cylinder against the piston head. When 
the explosive mixture filling the outer end of the 
cylinder was exploded it was expected that the ex- 
plosion would become slower as it approached the 
piston head, and that the final part of the power on 
the piston would be due to the expansion of the air 
because of the heat of the explosion. Otto, like pre- 
vious inventors, aimed to get away from the sudden 
explosion and hoped to get the progressive expan- 
sion of steam. 


A Single-Cylinder Design 

Turn next to a description of Otto’s engine taken 
from his patent papers of 1877. 

It was a single-cylinder, horizontal design, with a 
separate cylinder head and the intake valve ar- 
rangement at one side and the exhaust valve at the 
other side. The cylinder C was open at its inner 
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end, and the piston P is shown with a conventional 
design of connecting-rod K as invented by Gilles. 
The intake valve V was a slide one operated by a 
gearing from the crankshaft. At the opposite side 
was the exhaust valve E'V, a poppet design as used 
to-day. Ignition was from a constantly burning 
flame F’, and which was uncovered by the valve V 
at the time when the explosion was desired. 


Securing An Air Mixture 


In operation Otto had the slide valve V with a 
passage so arranged as to draw air from the atmos- 
phere during the first half of the stroke, so that 
that part of the combustion chamber K was filled 
with air, whereas the outer half M was filled with 
explosive mixture. Otto realized that during com- 
pression there would be a co-mingling of the pure 
air with the explosive mixture, but notwithstand- 
ing this he realized that there would be a quicker 
burning of the mixture adjacent to the cylinder 
head because of the greater number of particles of 
hydrocarbon in that part of it. His conception of 
how the explosion would take place is shown by the 
following extract from his patent: 

“It will be seen that in this improved mode of 
operating there is no sudden explosion of the 
gaseous charge, but a gradual development of heat 
and expansion of the gases; there will be no such 
losses of effect as result in gas engines of present 
construction through shocks produced by sudden 
development of motor power and by the absorption 
of heat consequent upon the inability of the gases 
to expand with sufficient rapidity. This beneficial 
effect will be further increased by the fact that the 
charge of air interposed between the combustible 
mixture and the piston will operate as a cushion or 
buffer in still further reducing the suddenness of 
the expansive force generated as it transmits it to 
the piston.” 

Otto had a very clear conception of all the re- 
quirements of valve timing as necessary for the 

(Continued on page 615) 
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1876—Part section through Otto’s four-cycle engine, the first one made to operate on the four-cycle principle. The slide valve is 
placed transversely on the cylinder head. Thus the first feur-cycle motor was a valve-in-the-head design. The use of a connect- 


ing-rod was new, having been patented but two years earlier 
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ADVOCATES AIR COOL- 
ING—SIZES OF TRUCK 








Air-Cooling Most 
Satisfactory 


By H. A. Grant 
(Chase Specialty Co.) 
HE article on engine cooling in the March issue, and 
T your editorial in the same issue, are very much to 
the point, and I have been surprised that this matter 
has not been taken up by automobile engineers in this country 
long ago. Having been associated with the automobile busi- 
ness since 1905, and having owned some nine different makes 
of automobiles in that period, I appreciate both the article 
and the editorial. 

I have yet to learn of a single objection to air-cooling, and 
I can put my finger on several very distinct advantages. It 
has sometimes been stated, as an objection against air-cool- 
ing, that practically every concern that used to employ it has 
either failed, or abandoned it in favor of water-cooling. This 
argument is no argument, for several of the concerns that 
first tried air cooling, and then water cooling, made an equal 
failure of both. Then again, I think everyone will admit that 
in the early days at least, we patterned as closely as possible 

after the foreign cars. 


Reasons for Water Cooling 


There are many reasons that have led to the almost uni- 
versal adoption of water-cooling, probably the chief reason 
being that new manufacturers entering the field choose to 
follow the course of least resistance. Consequently, there 
was much available data on water-cooling which enabled 
new manufacturers to build what they had every reason to 
believe would work satisfactorily, since it followed common 
practice. F 

The problem of air-cooling was one which no one, with the 
exception of the Franklin Automobile Co., knew anything 
about. Yet, to-day I believe that the Franklin cars have the 
most perfect system of cooling, either air or water, that we 
have. 

The various cars that I have owned, both low-priced and 
high-priced, have given me a pretty clear idea of what I 
want, and what I do not want, and when I began to canvass 
the market last spring with another engineer, it was with the 
idea of selecting as nearly perfect an all-around machine as 
possible. 


Air Cooling Tested 


With practically a year’s experience with the Franklin, I 
have no hesitancy in saying that it is by far the best all- 
around machine I have ever owned. Its cooling system leaves 
nothing to be desired. I have purposely subjected its air- 
cooling system to the most extreme tests, and yet never have 
I been able to find the least trace of overheating. On the 
other hand, being designed to work at a temperature of 350 
deg., it has shown the greatest economy in gasoline, averag- 
ing for the season slightly over 19 m.p.g., and frequently 
averaging, under favorable conditions, as high as 25 m.p.g.; 
this with a six cylinder touring car carrying five people. I 
feel that such results speak for themselves, and show the 
possibilities of direct air-cooling when worked out the way 
the Franklin people have solved the problem. 
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ENGINES AND FORML- 
LAS INVOLVED—A 
CAST BRONZE CYLIN- 
DER FOR AIR COOLING 
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Truck Engine Sizes 
and Formulas 























By John Younger 


HE paper read by W. D. Williamson before the I. A. E. 
brings up again the question which time and progress 
are now settling. There seems to be an idea prevalent 

that truck engine sizes need be bigger in this country than in 
Europe, and Mr. Williamson throws no additional light on 
the subject. 

In 1913 C. T. Myers gave a paper before the S. A. E. to 
establish a formula for engine capacity: 
28.22 x ds R 

DW 

Where 7'F is a tractive factor 


TF = 


|} the usual 4- 
dis diameter of cylinder in inches ‘ cyl., 4-cycle 
sis stroke of cylinder in inches engine is as- 

sumed. 


Ris total gear reduction 
D is diameter of driving tires in inches 
W is gross weight of vehicle in pounds 
For reasons stated in his paper, he gave the value of TF 
as being 0.04 for good practice, European trucks being slightly 
less, and American trucks being then somewhat more. 
ds R 


DW should equal 0.0014. 
(a) 


In another form he stated that 


Williamson’s Formula 
Take now Williamson’s formula: 
V 
oo (b) 
@ Ww 
Where V is volume of one cylinder in cubic inches 


W is weight of vehicle in long tons. 
All his trucks are assumed to go 15 m.p.h. with an engine © 


speed of 1300 r.p.m., so that approximately, R = 
Substituting this in (a) 
we have _* ws 
s 0.0014 
Ww ; 
or E ds 
es 
3 xX 2240 W 
or 
Y =94 (c) 
Ww 


This is in exceeding close agreement with Williamson’s 
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9.3, and is rather wonderful, considering the premises and 
method of attacking the problem are quite different. 


‘Thomas’ Formula 


Williamson’s formula is somewhat involved and to my 
mind a simpler formula can be devised. 

H. K. Thomas uses this formula for the capacity of a truck: 

63,000 PRe ; sa (a) 
D [209+ 7 
nX > X W300 
Where P is horsepower at engine and “w” r.p.m. 
R is as before 
e is mechanical efficiency of transmitting mechanism 
W is weight of vehicle in pounds. 
g is percentage grade. 
ris road resistance in pounds per 2000 lb. 

By stating what you definitely expect a truck to do you can 
find the value of P, and hence V. My practice, and I find it 
acceptable, is that a truck should climb a 3-per cent grade on 
high gear with a road resistance of 50 lb. per ton, with prac- 
tically no falling off in a speed of about 15 m.p.h. 

Its e should be 0.85. 

Personally, for many reasons concerning not only the en- 
gine, but the whole vehicle, I think a governed speed of 1000 
r.p.m. preferable, and I do not limit the speed of 15 m.p.h. 
to light trucks, but carry it up to 5 tons capacity. 





75D 
The gear ratio R then becomes 7390 
So that we have 
1000 
7 D 


63,000 P « 0.85 « 1320 


= - = i. 
1000 « Dy, Ww [Ss + 50 ] 
9 


2 2000 — 
or 
38.6 P _ 
Now P at 1000 r.p.m. with an n p of 80 Ib. per square inch 
is 4.85 V 
and W = 2240 W, 
so that 
38.6 X 4.85 Vi _ 1. 
2240 W. 
or 
V_ —12. 
Ww 


This is obtained with an engine speed of 1000 r.p.m. Cor- 

recting this to Williamson’s 1300, 12 would reduce in inverse 
er ; ry 

proportion tos 0 < 12, giving us again the figure —, = 9.3, 

also in remarkable accordance with the others. 

cordance with the others. 

In its simplest form we may take it that a motor truck for 
use in any country should be just capable of climbing a grade 
of 3 per cent on high gear at full motor speed, against a road 
resistance of 50 lb. per ton of 2000 Ib. 

The motor capacity should be such that 


V 
Ww 1000 
amen = 12 XK 
2240 aie 
or 
Vn _ 5 36. (e) 
Ww 


Where V is volume of one cylinder in cubic inches 
(a four-cylinder four-cycle engine being assumed) 
nis normal number of revolutions of engine 
W is gross weight of vehicle in pounds. 

In connection with the above, it is somewhat interesting 
to note that H. K. Thomas introduced a coefficient Q in 
1913, as a standard of comparison between different vehicles, 
trucks and pleasure cars. 
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This Q is really a measure of piston displacement per 
foot traveled per 1000 lb. gross weight, as will be seen from 
the formula: 


nis number of cylinders 

W is gross weight per 1000 lb. 
This reduces to the simpler form. 

This coefficient is of great value and has been adopted as 
a standard of comparison by the combined engineering de- 
partments of the Pierce-Arrow Motor Car Company. 

It gives an indication also of the relative gasoline con- 
sumption of the different vehicles. 


A Bronze Alloy Cylinder 


By L. G. Nilson 
(\Nilson-Miller Co.) 
OUR article and editorial on air-cooling in THE AUTO- 
MOBILE for March 16 indicate interest in this subject. 
In 1911 I obtained a patent, No. 1,010,787, covering a cylin- 
der construction designed to combine light weight and effi- 
cient air-cooling by the use of a manganese bronze or similar 
alloy cast around spirally-arranged wearing pieces of cast 
iron having undercut grooves so that the bronze will flow 
into these and tightly fasten the wearing surfaces. In one 
sense the cast iron cylinder is a lining for the bronze cylin- 
der. One operation suffices to unite the two cylinders since 
the iron cylinder is grooved on the outside so as to present 
diamond shaped lugs to the bronze coating, which, if applied 
before the bronze is cast, prevents the cylinder from rusting. 
As shown in the illustration, integral radiating flanges are 
cast around the top and sides of the cylinder. 
The base of the cylinder may be a cast iron if desired as 
it is not subjected to heat, but where light weight is desired 
the entire cylinder may be of bronze or other alloy. 
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Nilson patent cylinder construction using bronze or other 
copper alloy for light weight and air cooling 

















Petromortis 


sions and noting queries regarding carbon monoxide 
poisoning, think perhaps the following personal ex- 
perience will enlighten some of your readers. 

In 1903 I owned a one-cylinder Packard with 6-in. bore. 
I overhauled same during the winter and was tuning the car 
up in a fairly light garage, 16 by 22, 9-ft. headroom. It was 
on a very cold winter night and a coal fire was burning in 
this room. The motor had been running about 15 minutes, 
when, without any previous warning or the slightest discom- 
fiture, I remember reeling and falling. I do not recall strik- 
ing the floor. As I was falling I saw my brother, who was 
with me, falling also. The motor was still running when we 
became unconscious. We both owe our lives to the fact that I 
happened to be passing by the door and I believe that in 
falling struck the latch, opening the door, for when I re- 
gained consciousness, I was lying partly out of the door in the 
snow. I managed to drag my brother out and he shortly 
regained consciousness. 

We both suffered intensely from headaches and violent 
heart action. Arteries in the neck distended at each heart 
beat until it seemed they would burst. I remember my 
brother’s temples pulsating with at least %4-in. movement. 
My wife, alarmed at our non-return, found us as we 
were becoming able to stand, and procured some aromatic 
spirits of ammonia which helped us. The ill effects lasted 
nearly a week. 

This all occurred in the early days of the gasoline auto- 
mobile and before the automobiling public had _ been 
acquainted with this insidious gas. Too much care cannot 
be exercised. I know of one case at least where the victim 
worked on his car expecting to be warned by some indications 
or discomfiture in time to stop, but his experience was similar 
to mine. No warning was given. 

Brighton, Mass. 


FY sions THE AUTOMOBILE:—Reading so many discus- 


C. F. SMITH. 


Using Mixed Fuels 


Editor THE AUTOMOBILE:—Where can I secure information 
regarding any recent tests on the use of alcohol, benzol and 
keresone as motor fuels and also a fifty-fifty mixture of 
alcohol and benzol and kerosene and gasoline? 

2—What is the amount of heat it is necessary to supply 
for the various fuels; what changes are necessary in float 
mechanism and jet sizes; also whether special fuel is required 
for starting or whether an electric heating device could be 
used to be operated from starting battery? 

Detroit, Mich. is By F 

—It is impossible to answer these questions in definite 
terms, as everything depends upon the particular motor 
under consideration, and even at that there is no readily 
available collection of data. A fifty-fifty mixture of alcohol 


and benzol almost invariably acts exactly like good gasoline, 
requiring no alterations of any kind. Kerosene and gasoline 
when mixed will act well in a motor which has a carbureter 
giving a very fine spray and with an extremely short intake 
manifold or else a manifold jacketed with hot water or 
exhaust gas. 
more air. 


The addition of kerosene will call for slightly 
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Experiences 


2—It is possible to start on mixtures of kerosene and 
gasoline in warm weather without special heating, provided 
the carbureter atomization is sufficiently fine. An electric 
heating device operated from the starting battery has been 
applied for the purpose of warming the nozzle and this greatly 
assists starting. As a rule, with an ordinary carbureter it is 
not possible to get satisfactory running with a mixture so 
rich in kerosene that starting requires a special supply of 
lighter fuel. 


Spectroscope for Carbureter Testing 

Editor THE AUTOMOBILE:—Could you give me some in- 
formation concerning a spectrescope such as aeroplane manu- 
facturers use in testing their motors to tell whether they 
have the best explosive mixture for their motors? 

2—Where could I purchase one? 

Greenwich, Conn. L. H. M. 

—A spectrescope can be purchased from any dealer in 
scientific instruments, but it is a rather elaborate and costly 
piece of apparatus for determining carburetion. 


Timing Six-Cylinder 

Editor THE AUTOMOBILE:—Please explain how to time a 
six-cylinder motor. The magneto was taken off some time 
ago and the motor has been turned over. How must I set 
the motor and magneto so that they will fire right? 

Ames, Iowa. i Ds Be 

—To time a 6-cylinder motor remove the distributer cover 
so that you can see the carbon brush of the high tension dis- 
tributing arm. Set the piston in No. 1 cylinder until it is 
exactly at the top of the compression stroke. Turn the 
armature of the magneto until the distributer brush touches 
the segment corresponding to No. 1 terminal on the magneto. 
Then move the armature more gently while examining the 
low tension end until it is seen that the break is just about to 
take place. If you then attach the magneto while in this 
condition you will note that the break will occur and the 
spark take place just as the piston is coming over dead 
center, which is correct for full retard. With a fixed spark 
magneto the setting would have to be made with a piston 
about % in. or even more below the dead center and on the 
rising side. You will probably find it advisable to get an 
approximate setting to run the engine and then try advanc- 
ing setting one tooth. If the motor lacks power it means 
the magneto is too much retarded. To make quite sure you 
have the distributer set correctly follow the firing order of 
the cylinder so as to check this, and then see that the high 
tension wires are in proper sequence on the cylinder. 


Simple Hydrometer 


Editor THE AUTOMOBILE:—Replying to the letter of H. M. 
B. in your issue of Feb. 7, relative to testing a mixture of 
denatured alcohol and water to ascertain its freezing point, 
I beg to state that there is a simple hydrometer on the mar- 
ket which is graduated so as to indicate the freezing point 
of a mixture of denatured alcohol and water. To make the 
test it is only necessary to draw off a small portion of the 
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water from the radiator into the containing vessel, float the 
hydrometer in this and read off the freezing point. I have 
used an instrument of this nature several years and have 
found it entirely satisfactory. The hydrometer is made by 
the Alcohol Utilities Co. of New York. 
South Bethlehem, Pa. BarRRY MACNUTT, 
Lehigh University. 


Putting Ammeter on Buick C 25 


Editor THE AUTOMOBILE:—Kindly give sketch and direc- 
tions for installing an ammeter reading scales 15 to 0 to 15 
on a 1915 Buick model C 25. 

2—What size wire should be used? 

Schleisingerville, Wis. J. K. 

—The accompanying illustration, Fig. 1, shows the method 
for installing an ammeter. 

2—H-10 wire should be used. 


Limiting Engine Speed 

Editor THE AUTOMOBILE:—There seems to be some mis- 
understanding regarding the maximum r.p.m. of high speed 
automobile engines, but more particularly the eights and 
twelves. I, and no doubt many others, should like to have 
correct information concerning the highest speed yet obtained, 
and the theoretical top speed of an engine of the ordinary 
reciprocating type. 

This letter is occasioned by an argument I had with a 
salesman at the Haynes stand in last week’s Boston Auto- 
mobile Show. On questioning him about the maximum speed 
of his twelve-cylinder engine, he informed me that it was 
4340 r.p.m. I argued that the motor would not operate at 
that speed because there would not be time to draw in gas, fire 
it and exhaust it; and that the valve would not have time to 
close at so high a speed. He claimed that the valves had to 
operate regardless of the engine speed. Then I asked what 
limited his engine speed. He replied that there was no limit 
and that the r.p.m. would go to 5000 or even 6000 if the 
designing engineers had wished it so. 

Furthermore, when recently talking with a very intelligent 
mechanic who works in the local Cadillac agency, I was in- 
formed that the Cadillac, when it recently averaged 70 odd 
m.p.h., on a speedway, had an engine speed of over 8000 
r.p.m. He had not stopped to figure out the speed, but was 
simply taking someone’s word for it. Consequently, I 
figured out the engine speed and convinced him that the r.p.m. 
were somewhat below 4000. 

I have understood that Prof. David L. Gallup, who is head 
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of the gas engineering at Worcester Polytechnic Institute and 
a prominent member of the S. A. E., got the highest speed 
thus far obtained from an automobile engine. That is, he 
speeded up a Flanders 20 engine to over 4000 r.p.m. before 
it ran dead. 

Nashua, N. H. ‘ G. C. H. 

—Internal combustion engines of small size have been 
made to run and deliver power at speeds up to 6000 r.p.m. 
A good modern automobile motor of the highest speed type 
will run at 4000 r.p.m., delivering maximum horsepower at 
about 3000. It used to be thought that it would be impossible 
to get gas into a cylinder and to fire it for speeds as high as 
this, but experience has proven the theory to be wrong, which 
is another way of saying that an engine will run on a very 
small charge. 


Value of Oversize Tires 

Editor THE AUTOMOBILE:—I have a Dodge touring car, 
which I practically always run loaded with five people. 
Under these conditions would it be advisable to use oversize 
tires, 33 by 4 regular 32 by 3%? 

2—Is the actual air cushion in 33 by 4 larger than in 32 by 
3%? 

I understand that 32 by 4 is actually larger than 33 by 4. 

3—lIn the Forum, March 8, article by Charles E. Manierre, 
working table is given to inflate 4-in. tire to 60 lb. for 750 lb. 
load per wheel. Would this hold good for 33 by 4? Some- 
how I have the impression that 33 by 4 has not the air 
capacity it is supposed to have. 

Wonalancet, N. H. 

—lIt is almost always best to use oversize tires. 

2—Yes. 

3—Yes. 


E. L. F. 


Adjusting Buick Valves 


Editor THE AUTOMOBILE:—Kindly give me a description of 
a Buick 1912 model 29, telling how to adjust the pushrods on 
this car. I have trouble starting this car and have been told 
that the carbureter is not adjusted properly, and when it is 
adjusted to suit starting the engine it misses. Kindly give 
me necessary instructions. 

Baltimore, Md. E. MclI. 

—The pushrods can be adjusted by loosening the lock nuts 
and yokes which fasten them to the rocker arms. These 
rods should be adjusted with a clearance of 0.010 in. be- 
tween ends of valve stems and rocker arms, when both valves 
are fully closed. 

It is quite probable your trouble in starting is due to too 
much clearance on the pushrods. If the valves are not operat- 

















































































































Fig. 1—Position of and connections for fitting ammeter to Buick 25 
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ing correctly you will need an excessively rich mixture for 
starting. 


Series Plugs Cannot Hurt Engine 


Editor THE AUTOMOBILE:—I have a Scout 1914 model 
American underslung with a four-cylinder 4 by 5 motor, 
T-head type, which I have recently equipped with double 
ignition by using two spark plugs in series for each cylin- 
der. Since making this alteration it has occurred to me that 
possibly I have been unwise as the much more rapid combus- 
tion due to the two-point ignition might subject the engine 
to greater strains than it was designed for, especially at low 
speeds. 

Equipped with series plugs there is no way to cut out one 
set while running at low speeds and then to cut them in 
when the faster speeds are attained. 

Will you please inform me whether you deem it advisable 
to discontinue their use? 

San Antonio, Tex. CG. BB. 

—It is highly improbable that you would injure your 
motor by using two-point ignition. As long as the engine 
does not knock when running slowly no harm can possibly 
accrue. It certainly would be possible to design a cutout 
switch for the second plug but it would not be very simple 
as it would have to be a high tension switch. 


Wiring of Saxon 
Editor THE AUTOMOBILE:—Through the columns of the 
Rostrum would you give me the complete wiring diagram 
on the Saxon S-2 touring car, also how would you go about 
to take the Atwater Kent timer off so as to get the cylinder 


Fig. 2—Wiring diagram of Saxon Car 
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head off to clean the pistons and get the timer back in its 
place so ‘it will be in time? 

Marshall, Ill. EB. F.C. 

Wiring diagram of the model S-2 is given in Fig. 2. 
To remove the Atwater Kent distributer, it is only neces- 
sary to loosen the set screw which holds it into the bracket. 
You will notice after having removed the distributer that 
the driving slot in the shaft is off center. The distributer 
cannot be put back into place and be out of time. 


Two-Point Ignition for Power 

Editor THE AUTOMOBILE:—I have a Chalmers car model 
26-B in which the engine is too small for the weight of the 
ear for satisfactory use over our rough and trying roads. 
I have read several times of the increased power secured by 
the use of the two-point sparking system as obtained by the 
use of the Su-Dig plugs. Will you kindly advise me if I 
could obtain increased power by drilling and tapping the 
caps over the exhaust valves in this car and using the two- 
point plugs, and if it would be liable to injure the balance 
of the ignition system, which is of Atwater Kent make with 
current taken from a nine-cell battery? 

Dowagiac, Mich. A. B. G. 

—You would probably obtain slightly increased power with 
a two-point sparking system and need not have the least fear 
in applying it, as it could not injure the ignition system. 
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Analyzing Air Cooling 
(Continued from page 591) 


case of the ordinary motor car is that of properly accommo- 
dating the fan and air conduit arrangements; in this respect 
the ordinary motor car does not lend itself so well to air 
cooling as does the flying machine. 

Sooner or later a limiting diameter must be reached at 
which the weight of copper becomes prohibitive in face of 
the possibility of cooling by water circulation, but the reser- 
vation must always be made that the foregoing figures are 
based on assumed distribution of air jacket gills. In special 
cases it may be found possible to sub-divide the jacket in the 
manner, for example, illustrated in Fig. 9. 

It will probably be found that the weight per horsepower 
is independently limited by considerations of an entirely 
practical nature. Thus, copper of less than 0.01 in. (0.25 





mm.) is so structurally weak and flimsy that the limit of 
what is actually available is evidently in that region. The 
thinnest the author has employed has been nearly double 
that figure. If we accept a limit of thinness in this region, 
the weights per horsepower given in table III for cylinders 
of less than 140 mm. cannot be realized to the full; it would 
seem, in fact, that the weight per horsepower will auto- 
matically remain the same for all cylinders from 140 mm. 
downward. The simplest course when dealing with cylinders 
of less than 140 mm. (which, after all, includes the majority 
of cases) is to adopt the gill standard proper to that diameter 
uniformly on all sizes; if this be done the design of the air 
jacket may be finally specified (for copper) in the following 
form: 

b (copper) 33s.w.g. = 0.01 in. 

s 45mm. (= 5.5 per inch) 

h 26mm. (for uniform thickness) say = 1 in. 
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Burrows-Overton Shock Annihilators 


ONSTRUCTED on the spring-lever 
C principle, the Burrows-Overton de- 
vice for the rear of Ford cars 
is claimed to control to the fullest extent 
all side-sway and rebound. The top bar 
is made of 1 by 3/16-in. flat spring steel 
and has a coil of 2-in. diameter in it 
which renders it exceedingly flexible. 
This is attached to the frame cross mem- 
ber and is secured in place by a U-clip 
and yoke and also by a right-angle up- 
turn of % in. at the inner end. A rec- 
tangular wooden block prevents the bar 
from slipping up into the spring chan- 
nel. The expansion spiral spring hooks 
to the brake drum bracket with a spe- 
cially-designed hook, slipping easily into 
place. The whole device can be mounted 
on the car in five minutes, according to 
the manufacturer, without disconnecting 
any part of the car. The shock annihila- 
tors sell for $3.50 per set of two.— 
Burrows-Overton Co., New York City. 


Lazco Trouble Detector 

A series of spark gaps is arranged in 
a round casing mounted on the dash- 
board. There is a point for each spark 
plug of the motor and a central point 
connected with the other side of the cir- 
cuit. Opposite each point there is a win- 
dow. An arm, which may be turned in 
a circle by an exterior knob, may be 
brought opposite any of the points; if 
the engine is being properly ignited, it 
will be indicated by the spark at the gap. 
Price for fours and sixes, $5; eights, 
$7.50, and twelves, $10.—Lazarus Mfg. 
Co., Cleveland, Ohio. 


Clark Headlight Dimmer 

In this device a cone of pyralin is at- 
tached to the front of the lamp by means 
of a flexible band which fits tightly over 
the rim. The light is diffused and scat- 
tered in all directions. When not in use, 
the dimmer is folded flat and can be put 
in the pocket or under a seat cushion. 
No. 1 is for lamps up to and including 
9% in. outside diameter, including Ford 
lamps; No. 2 is for all lamps larger than 
9% in. No. 1 sells for $2.50 per pair and 
No. 2 for $2.75 per pair.—Cherry-Clark 
Guard & Dimmer Co., Chicago, III. 


Paramount Interrupter 


This interrupter is designed to elimi- 
nate the necessity for the vibrator on 
the Ford coils and at the same time to 
improve the ignition. It consists of a 
special interrupter which is wired into 
the ignition circuit between the magneto 
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and the coils; the vibrators are short-cir- 
cuited and so rendered inoperative. The 
interrupter is driven by a vertical shaft 
mounted in a special bracket which is 
attached to the crankcase at the front of 
the motor by bolts passing through exist- 
ing holes, drive being taken from the end 
of the camshaft, which ordinarily drives 
the Ford timer; the latter is removed 
from its normal place and is attached 
at the top of the Paramount interrupter 
and is driven by the same vertical shaft. 
Advance and retard of ignition are not 
interfered with in any way. The shaft 
runs at camshaft speed. The interrupter 
cam has thirty-two teeth. The inter- 
rupter and the timer, working together, 
are so arranged that the current is al- 
ways interrupted at the proper instant. 
No additional current is required, the 
regular Ford flywheel magneto current 
being used.—Detroit Engineering Prod- 
ucts Co., Detroit. 


H-M Ray Controller 


The H-M ray controller is of glass with 
the upper part frosted inside to a point 
a little below the center; the light of the 
upper part of the lamp is diffused, but 
the lower part of the beam is thrown 
out undimmed. The side rays illuminate 
the roadsides just as without the device 
attached. The glasses are installed in 
the same way as the original headlight 
glasses, it being only necessary to take 
out the old glasses and insert the new 
ones. Price, per pair, 7 to 9%-in. flat 
glasses, $1.25; 95% to 11% flat, $1.50.— 
H-M Mfg. Co., Providence, R. I. 


Pamco Products 


The Pamco Tire Saver jack comes in 
three models. No. 1 and No. 2 are toggle 
and lever operated and are non-adjust- 
able. No. 1 is for Fords, and No. 2 for 
larger cars. No. 3 is also toggle operat- 
ed, but it has a dog and rack for giving 
different adjustments. This jack can be 
operated in less than 6-in. clearance, 
having an offset head. No. 1 lists at $4; 
No. 2, $5, and No. 3, $5. 

The Pamco spring bumper is a coil 
spring in a telescopic case and is used to 
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Kim torsion springs in position 


replace rubber bumpers between springs 
and frame. The bumpers are attached by 
loosening the spring clips and then put- 
ting the bumper flanges underneath. 
They are made in two sizes, for case 
under and over 2500 lb. Price, per pair, 
$1. 

Pamco oil boxes clip to the sides of the 
springs and contain felt pads from which 
oil is fed between the leaves. The mo- 
tion of the springs produces a pumping 
action on oil wells at the bottom, keeping 
the pads saturated. The boxes sell for 
75 cents each. Ford size, $3 per set of 
four.—Auto Devices Co., St. Louis, Mo. 


Kim Torsion Springs 


In the Kim device a pair of torsion 
springs connected by a yoke is placed be- 
tween the ends of the leaf springs, or be- 
tween the leaf spring and its support in 
the case of a semi-elliptic. There are 
no wearing parts. The springs can be 
attached to any car in a few minutes, 
without drilling or machine work. Price, 
rear set, $15; Ford set of four, $25. 
—Kim Mfg. Co., Inc., Merrimac, Mass. 


Romort Air Valves 


Romort valves are for use on tire-in- 
flating hose and are automatic, shutting 
off the air when the hose is removed from 
the tire valve. Style A is a heavy valve 
for severe service and is made from a 
solid bronze casting. Style B also is 
made of bronze, but is a smaller and 
lighter valve and designed for ordinary 
service. Both valves are equipped with 
universal step-up stem, so that any size 
hose will fit, from %-in. to %-in. Style 
A sells for $3 and style B for $1. 

A new specialty is the Romort tank 
connection, for connecting the hose at the 
tank. Hose is disconnected by merely 
unscrewing the heavy knurled nut; this 
also has the universal step-up stem.— 
Romort Mfg. Co., Seattle, Wash. 


Sure-Cure Steam Vulcanizer 


This little portable vulcanizer has a 
one-piece body which is filled with water 
at the factory and does not require re- 
filling, as steam is not allowed to escape 
and when cooled returns to liquid form. 
The fuel used is gasoline, which is meas- 
ured into the fire-box and allowed to burn 
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Grier closing tool for non-skid chains 
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out; the makers state that the heat is 
automatically controlled. A complete 
outfit of repair material, clamp hooks, 
chain, etc., accompanies each vulcanizer. 
The finish is nickel. Price, $2.25. 

Another product is the National air 
jack, a pneumatic jack operated by either 
a hand or power tire pump, a brief appli- 
cation sufficing to lift the largest car. To 
lower the car, the air is released. For 
storage purposes a mechanical lock is 
provided. The air, however, will retain its 
pressure for several hours, and some- 
times days, at a time. The jack has a 
large base, being 5 in. in diameter and 
weighing only 7 lb. A 3-ft. hose is 
furnished, making attachment easy. The 
jack sells for $6.—National Motor Sup- 
ply Co., Cleveland, Ohio. 


Mecco Garages 


All Mecco garages are of pressed stee], 
and they are made in great variety. The 
metal is pressed into ornamental designs 
or into plain shapes, and various ar- 
rangements can be had to harmonize wit): 
the surroundings; roofs may be metal 
shingled or tiled with Spanish type meta! 
tiles. Covering may be built on structural 
steel or wood framing. Both portable 
and non-portable types are built; the 
former range in size from 10 by 12 to 20 
by 20, there being fifteen sizes. Prices 
are from $50 up.—Moeschl-Edwards Cor- 
rugating Co., Covington, Ky. 


Grier Chain Closer 


The common turnbuckle is the basis of 
this tool for bringing together the end 
links of tire chains. At each end of 
the turnbuckle is a ring and each ring 
carries a pair of hooks which engage 
the chain links. Turning the yoke pulls 
up the chain. It sells for 75 cents.— 
P. A. Grier Co., Cleveland, Ohio. 


P. & H. Robe and Poncho 


This is a fleece-lined robe of light- 
weight waterproof material, and can be 
carried under the seat or on the robe 
rail. It can be thrown over the shoulders 
and fastened at the neck for use as an 
emergency rain-coat or weather-proof. 
The makers also recommend it as an 
engine hood cover. Price, $2.25.—Peters 
& Herron Dash Co., Columbus, Ohio. 


Mecco sheet steel garage 
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Racing Advancing 


CHEDULING shorter-distance speedway races 
for the coming season will have a desirable ef- 
fect on the speedway meets, because shorter races 
can only be interpreted as insuring fewer cars being 
eliminated due to serious breakages, which often 
eliminate a machine for several weeks, or, in some 
cases, months. Last year the long 500-mile contests 
proved particularly serious, due to higher average 
speeds than previously possible, and to the conse- 
quent strains imposed on the machines because of 
such. This year the machines are better able to 
withstand such severe tests, but added to this is the 
fact of shorter races, which will mean fewer cars 
seriously eliminated. 

Still a further step that should insure better con- 
tests and more cars is the program of short events— 
four races rather than one long race of 500 miles. 
In addition to such short events conserving car stam- 
ina they will also be potential interest stimulators. 
Instead of one finish in a day there will be three, or 
perhaps four. The spectator in his own mind will 
get three or four times as much excitement out of 
the day as formerly. These short-race programs 
are going to be very general, and will lead back to 
the days of five or six years ago, when some of the 
best racing events were made up of short-distance 
contests. 
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The old handicap event is bound to return—that 
is, a handicap based on previous performances. A 
handicapping committee is essential. The handicap 
event was looked upon with more or less disfavor 
because of the danger connected with it. The fast 
cars had to go through the entire field to win. This 
was sometimes attended with accidents. To-day 
this situation has been altered, and with the circuit 
of board speedways it is now possible for the fast 
cars to do this without the danger element. There 
is much attraction to a good handicap race. It can 
crowd into a few minutes as many memories of a 
terrific speed duel as several hours of a 500-mile 
race, which lapses into a mere spectacle for a per- 
centage of the time. 


Increasing Efficiency 


HE proverb “Necessity is the mother of inven- 
tion” is simply another way of expressing the 
inertia of the human mind. We do not start to 
improve until some circumstance compels us to get 
up and hustle. 

Now that there is an agitation to increase the 
economy of the gasoline engine, there is an immedi- 
ate response, and scores of inventors are working on 
methods to improve our present engines or to intro- 
duce new and better types. 

The possibilities of altering the present Otto cycle 
motor to secure more work from a given quantity of 
fuel are received with interest by engineers. Any- 
thing which will increase the work area in the dia- 
grams, and which will at the same time allow the 
car to perform in accordance with the demands of 
the public, would be hailed as a valuable discovery. 

Naturally the first thing to be suggested is the 
carrying out of the expansion line until the pressure 
falls almost to atmospheric, thus cutting out the high 
exhaust pressures which now allow about a third of 
the fuel energy to be ejected through the muffler. 
The big point to consider, however, is not whether an 
engine can be made to work on the extended expan- 
sion stroke method, but can it be made to do so and 
give the quick, snappy action demanded by the super- 
educated automobilist. 


Let Us Conserve 


HE law of progress is to eliminate waste. Many 
generations will not have passed before the 
man who makes it possible to conserve our precious 
mineral fuel, either by increasing the visible supply 
through greatly improved distillation or by the in- 
vention of an engine which can use now wasted prod- 
ucts, will be recognized as one of those who has 
rendered a service of the greatest importance. His 
practical reward would be immediate. 

Billions of barrels of kerosene for which there is 
practically no market to-day are being stored or lost. 
To find some means of using this either by con- 
verting it into a more volatile product or by finding 
an engine or device that will use it, would make 
the automobile a possibility to thousands who do 
not use it now, and would immeasurably increase the 
mileage of those cars now on the road. 
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S. A. E. Standards 
Work Progresses 


Five Divisions Meet This Week 
—Nomenclature Committee 
Completes Task 


DETROIT, MICH., March 29—Special 
telegram—At this morning’s session of 
the nomenclature division of the Stand- 
ards. Committee, Society of Automobile 
Engineers, the names of all the parts of 
the frame, spring and steering gear as- 
semblies were decided upon. Rapid 
progress is being made and the commit- 
tee expects that by to-night its work will 
be nearly completed. 

The meeting of the electrical equip- 
ment division of the standards commit- 
tee was held in New York Tuesday morn- 
ing, the principal work done being the 
revision of certain old recommendations 
in the data book which have lately fallen 
out of use. These are concerned with 
details of wiring and recommendations 
as modified are much wider. A large 
part of the time was spent in discussing 
the design of lamps and lamp bulbs, par- 
ticularly from the viewpoint of glare. A 
sub-committee has been appointed to 
carry the investigations already made 
very much further and to confer with 
makers of lamps and bulbs. It is hoped 
that standards of a large number of the 
parts which go to make up a lamp will 
enable glare to be eliminated without 
the need for elaborate focusing or 
other devices. The subject is a large 
one and bristles with difficulties, but the 
electrical equipment division is very 
hopeful of ultimate success. This matter 
will be one of the principal subjects for 
discussion at a general meeting of the 
Standards Committee which takes place 
in Cleveland on April 21. 


A Busy Week 


Activities of the standards committee 
this week include meetings on Wednes- 
day, Thursday, Friday and Saturday of 
the nomenclature, engine and transmis- 
sion, miscellaneous and research di- 
visions. 

The activities of these divisions are in 
general continuations of previous work. 
The nomenclature division has drawn up 
a list of names of parts which it is get- 
ting ready to submit at an early meet- 
ing of the national organization. These 
names of parts are for use in standard 
parts price lists in which it has been 
found that under present conditions 
there are several names for the same part 
used by different concerns in the auto- 
mobile business. This results in con- 


fusion to the stock managers and also to 
the general public. 

The engine and transmission division 
is collecting data necessary to the plot- 
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ting of average curves of engines of 
different classes. These curves will fur- 
nish what may be called expectancy 
charts as a check on design. Sub-com- 
mittees of this division are gathering 
information in order to develop proposed 
standard designs relating to V belts and 
pulleys, poppet valves and hand-starting 
cranks. 

The miscellaneous division has a large 
number of small details. Some of the 
topics for which they are discussing 
standard dimensions are license plates 
and brackets, tire pump bases, standard 
weight of car, location of identification 
number, location of engine number, hose 
clamps and fittings for hose diameters 
from 3/16 to 3 in. 

The research division is taking up the 
matter of more elaborate forms for the 
gasoline consumption test and is also 
working out a standard method for ac- 
celeration tests. This division has an- 
other matter under consideration dealing 
with standard tap and drill sizes. 


Midgley Is Now Lancaster Tire & 
Rubber Co.—Capital, $850,000 

LANCASTER, OHIO, March 25—The 
name of the Midgley Tire & Rubber Co., 
this city, was changed, at a recent spe- 
cial meeting of the stockholders, to the 
Lancaster Tire & Rubber Co. At the 
same time the capital stock of the com- 
pany was increased from $550,000 to 
$850,000. The $300,000 increase is 7 per 
cent cumulative stock. Certain stock- 
holders have already underwritten $100,- 
000 worth of this preferred stock, so it 
means the putting in of an additional 
$150,000, as $50,000 worth of common 
stock was purchased a short time ago. 
It is also known that as rapidly as addi- 
tional funds are needed the other pre- 
ferred stock will be purchased. 

The new directors are: F. A. Miller, 
Columbus, Ohio, general manager of the 
H. C. Godman Shoe Co.; H. B. Peters, 
Lancaster, Ohio, president Fairfield Na- 
tional Bank; C. S. Hutchinson, Lancaster, 
Ohio, assistant secretary H. C. Godman 
Shoe Co. and vice-president Lancaster 
National Bank; Harry Davis, Pittsburgh, 
Pa., president Harry Davis Enterprises 
Co.; E. E. Lerch, Columbus, Ohio, secre- 
tary of the H. C. Godman Shoe Co.; H. V. 
Blaxter, Pittsburgh, Pa., of Lazier & 
Blaxter, attorneys-at-law; J. T. Rose, 
Lancaster, Ohio, president of The Lan- 
caster Tire & Rubber Co. 

The officers of the company are: J. T. 
Rose, president; C. S. Hutchinson, vice- 
president, and G. A. Stephenson, secre- 
tary and treasurer. Walter H. Hermann 
is factory manager and T. B. Davies is 
manager of sales. 

VANCOUVER, B. C., March 25—Up to 
November, 1915, there were 9100 auto- 
mobiles registered in British Columbia, 
as compared with 6387 in 1914. 
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Briscoe Disposes of 
Argo Plant 


Former Disco Manager Se- 
cures Control of Jackson 
Plant—To Continue Cars 


DETROIT, MIcH., March 28—Announce- 
ment was made to-day by the Briscoe 
Motor Corp., Jackson, Mich., that a 
contract has been made with Mansel! 
Hackett, former manager of the Disco 
Starter Co., this city, for the sale of 
the Briscoe interest in the Argo Moto: 
Co., Jackson, Mich. 


To Widen Scope 


Mr. Hackett will take immediate 
charge of the Argo Motor Co., to which 
he will bring an entirely new organiza- 
tion, and it is anticipated that he will 
extend its business activities in a large 
measure within a very short time. Mr. 
Hackett is well known in automobile cir- 
cles and has made an enviable position 
for himself by putting on its feet the 
Disco Starter Co., which he purchased 
from a receiver. 

The Briscoe Motor Corp. will hereafter 
devote its entire time, organization and 
the new plants which it recently acquired 
and has under construction to the manu- 
facture and sale of Briscoe motor cars 
exclusively. 

Mr. Hackett states that it is the in- 
tention to continue the present Argo 
models for the time being, adding a light 
delivery car on the same chassis. How- 
ever, larger cars to sell between $600 and 
$700 will be brought out later, the plans 
being for a production of 5000 the first 
year. 


Stover Tractor Makes Appearance 


FREEPORT, ILL., March 27—The first 
model of the new Stover tractor was 
turned out this week by the Stover En- 
gine Works, which is to manufacture the 
machines. The wheelbase is 90 in.; the 
front wheels are 36 in. in diameter and 
the rear drive wheels 56 in. The latter 
are equipped with cross cleats. When 
used in sod or stubble plowing, extra 
spurs are furnished, twenty-four to each 
wheel, which contributes to the footing 
of each wheel. The motor has four cy! 
inders, and is rated at 40 hp. The trac- 
tor is to be sold for a three-plow ma- 
chine, but has a maximum capacity of 
four. A 20-in. steering wheel enables 
the operator to handle the machine as 
easily as an automobile. A Bennett car- 
bureter and air cleaner is part of the 
equipment. The Stover company plans 
to turn out 100 or more of these machines 
during the coming season, and work wil! 
commence as soon as the tests of the first 
model have been completed. 
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To Compile Indus- 
trial Data 


Federal Trade Commission 
Plans Closer Co-operation 
with All Manufacturers 


BosTon, MAss., March 28—In an ad- 
dress before the Boston Commercial Club 
here last night Edward N. Hurley, vice- 
president of the Federal Trade Commis- 
sion, gave a summary of the industrial 
research done by the commission during 
the year in which it has existed and out- 
lined the plan for securing better co-oper- 
ation between the commission and manu- 
facturers in all industries in the United 
States. This plan comprises the com- 
pilation of data on production, sales, in- 
vestment, depreciation, etc., so that each 
member of an industry, when furnished 
with the resulting summary, will have a 
clear conception of the general condition 
of the industry and what remedies may 
be applied to existing difficulties. Brief 
extracts from Mr. Hurley’s address fol- 
low: 

“The Federal Trade Commission has 
been in existence one year, and after 
surveying the field, we found from a pre- 
liminary investigation that 200,000 cor- 
porations out of a total of 260,000 en- 
gaged in the manufacturing and mer- 
cantile business of the United States 
were eking out an existence; 100,000 of 
them did not earn a penny. Out of 
60,000 successful corporations doing a 
business of $100,000 a year over 30,000 
charged off no depreciation whatever. 
Only 10 per cent of our manufacturers 
and merchants know the actual cost to 
manufacture and sell their products; 40 
per cent estimate what their costs are, 
and 50 per cent have no method but price 
their goods arbitrarily. Most of the 
manufacturers and merchants who do 
not know what their goods cost are bas- 
ing their selling price on what their com- 
petitors sell for and with only this know]l- 
edge for a basis they are frequently cut- 
ting prices and demoralizing the indus- 
try in which they are engaged. 

“There were over 22,000 business fail- 
ures in the United States last year; more 
than 20,000 of them were small concerns. 
We all know that a large percentage of 
business is run at loose ends, haphazard 
and without the proprietors really know- 
ing at any time how they stand or 
wr they are making a profit or a 
OSS. 

“In order to co-operate intelligently 
with the manufacturers and merchants 
of the country the Federal Trade Com- 
mission must have these facts. With this 
thought in mind we recently mailed to 
every corporation in the United States a 
form containing a few simple questions 
pertaining to their industries. This in- 
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formation embraces the products which 
they manufacture, their annual sales, the 
capital invested, and other principal 
items, such as depreciation, etc. These 
data will be compiled by industries and a 
summary of results sent to each company 
engaged in that particular line. This 
will give each man in the business an op- 
portunity to know whether or not the in- 
dustry he is engaged in is in a healthy 
condition.” 


Stearns-Knight Advances Car 
Prices $50 March 20 


CLEVELAND, OHIO, March 23—The F. 
B. Stearns Co., this city, announces an 
increase in price of $50 per car on all 
models, beginning March 20. The Ap- 
person Bros. Automobile Co. has an- 
nounced that there will not be any in- 
crease in list prices on current models. 
The prices placed on the 1916 models will 
remain unchanged until the 1917 models 
are announced. 

The following list gives the price in- 
creases and decreases made during 1916: 


INCREASE 

Company New Price Old Price 
NII oc. crera-k'c- crane miachiyete $1,450 $1,350 
| ES res eee re ee 665 650 
Studebaker— z 

ROAST FOUR bocce cc.ccce 850 825 

Seven-Passenger Four.... 875 845 

Landau Roadster Four.... 1,150 1,145 

Three-Passenger Six..... 1,060 1,025 

Seven-Passenger Six..... 1,085 1,050 
ES ae eae eae 815 785 
Marmon— 

Five-Passenger .......... 2,900 2,700 

Seven-Passenger ........ 2,950 2,750 

Three & Four Passenger. 2,950 2,750 
Buick Six- 

era 985 950 

oS bora a Catoer ate aie es 1,020 985 
TE le 935 895 
Scripps-Booth Four— 

IE iy 5 a59-0-b op remrieeeies 825 775 

DECREASE 

Company New Price Old Price 
Maxwell of Canada— 

is... et eer $850 $925 

PT Ore erro 830 900 
GSES ah area aang aioe 1,595 1,785 
OVOTIONG 2... 00005 ewe, westanstote 695 750 


Napoleon Car on Market 


NAPOLEON, OHIO, March 24—Beginning 
April 1, a light four-cylinder 25-hp. 
chassis will be produced by the Napoleon 
Auto Mfg. Co., this city. A plant has 
been secured and all the necessary ma- 
chinery and tools and equipment have 
been placed and are ready for operation. 

The company will capitalize for $50,000 
to $75,000. 


The following are a few of the fea- 


tures of the car: selective transmission; 
disk clutch; double system, starting and 
lighting; I-beam front axle; semi-floating 
axle, rear; irreversible steering gear; 
demountable rims; vacuum gasoline feed; 
gasoline tank in rear; cellular type radi- 
ator; semi-elliptic front springs, and 
cantilever rear springs. 

The officers of the company are: Presi- 
dent, A. O. George; vice-president, F. P. 
Diemer; vice-president, G. M. Donnelly, 
and general manager, F. M. McGrew. 
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Sunbeam Racers for 


America 


Two 300-In. Sixes Built— 
Christiaens to Drive One— 
Two New Fiats 


Paris, March 11—Around Brooklands 
track it is an open secret that the Sun- 
beam. company has built a couple of six- 
cylinder 300-cu.-in. racing cars specially 
designed for American track conditions. 
The military authorities of England have 
given permission for one of these cars to 
be exported, and arrangements are well 
in hand for Joseph Christiaens to 
handle it in some of the leading American 
races. The new Sunbeam is a four- 
valve motor in which has been incorpo- 
rated all the experience gained during 
recent months in the building of aviation 
engines. In trial work the car has shown 
a speed of 120 m.p.h. The acceleration 
is remarkably rapid, it being possible to 
get the motor to its most efficient speed 
of 3000 r.p.m. on one of the straight- 
aways of Brooklands, standing start. 
Joseph Christiaens, who has been selected 
as driver of this car, is the Belgian who 
drove the six-cylinder Excelsior into 
sixth place at Indianapolis two years 
ago. 


Two Fiat Racers 


Fiat is showing interest in racing, and 
although no decision has yet been arrived 
at regarding an American campaign, two 
cars are in preparation at the Turin fac- 
tory. These are the 1914 Grand Prix 
models with engines redesigned with four 
valves, and increased in bore so as to 
bring the cubical capacity to the maxi- 
mum of 300 in. The engines have under- 
gone thorough bench tests and are de- 
clared to be very satisfactory. Drivers 
selected for these cars are Jack Scales 
and Antonio Fagnano. Scales is an 
Englishman on the testing staff of the 
Fiat company at Turin, and was driver 
of one of these cars in the last French 
Grand Prix at Lyons. Fagnano is one 
of the old school of drivers who acted as 
mechanician to Felice Nazzaro during 
the period when the Italian crack got 
away with all the leading prizes in 
Europe. 


Ort Goes to Willys-Overland 


DETROIT, MicH., March 27—John A. 
Ort, export manager of the Hudson Mo- 
tor Car Co., resigned recently to join the 
Willys-Overland organization. Mr. Ort 
was formerly connected with the Na- 
tional Cash Register Co., Dayton, Ohio, 
and with the Burroughs Adding Machine 
Co., Detroit. He was also the chairman 
of the Detrcit Board of Commerce export 
committee. 
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Peace No Remedy 
for High Prices 


Purchasers Do Not Expect 
War’s Close Will Relieve 
Materials Market 


DETROIT, MicH., March 27.—There is 
no longer any tendency for the purchas- 
ing departments of car and parts manu- 
facturing concerns to discount the 
present materials market conditions. 
Several weeks ago there were a few who 
held the view that conditions would im- 
prove as the spring advanced, but evi- 
dently their method of figuring was 
wrong, for each week sees increasingly 
high prices for everything that goes into 
a car. 

Nor is there any hope that with the 
cessation of hostilities abroad there would 
be any betterment of price. On the con- 
trary, all now believe that with a great 
foreign demand opening up when in- 
dustries of Europe again take up peace- 
ful pursuits, the exportation of iron and 
steel and other materials will be enor- 
mous for the next two or three years, at 
least, and that any hopes for lessening 
of prices on the declaration of peace is 
indeed a forlorn affair. 

Some telling arguments are advanced 
by F. E. Watts, chief engineer of the 
Hupp Motor Car Co., who believes with 
most others that we are in for high 
prices for some time to come. He says 
in part: 

“At the present time the steel com- 
panies are contracting for the third and 
fourth quarters of this year at the 
present market prices, which are high. 
In order to protect themselves on the 
raw material, the steel companies are 
now contracting for their pig iron, coke, 
steel scrap and alloying elements, the 
prices of which are extremely high. 
Practically all of the ferro-manganese 
used in the manufacture of steel is im- 
ported from England. The latest quota- 
tion made on this product was $225 per 
ton, in comparison with $40 per ton be- 
fore the war started. The last week the 
British government declared an embargo 
on the exportation of ferro-manganese, 
and it will have to be obtained from some 
source, as yet undeveloped. 


Railroads Buy Heavily 


“The railroad companies are ordering 
very heavily to keep their rolling stock 
and rails in condition. In the first two 
months of this year 641 locomotives were 
ordered, approximately 10,000 freight 
cars of various types, and the rail ton- 
nage will be over 150,000 tons. 

“The Russian government, last week 
contracted for 60,000 tons of rails. The 
locomotives will have the tendency to 
keep the price of tubing up, as there is 





THE AUTOMOBILE 


approximately 10,000 ft. of this ma- 
terial used in every locomotive. 

“The shipbuilding companies are 
busier than at any previous time, and 
the contracts held by the American ship- 
yards will keep them busy throughout 
1916, part of 1917, and some boats are 
being contracted for with delivery speci- 
fied in 1918. The engines in these boats 
will also require an immense amount of 
tubing, and the decks and plates for the 
hulls will require a large tonnage of 
cheap steel. 

“At the present time there is very 
little steel being produced in Europe, and 
with the destruction of railroads and 
railroad equipment, and bridges, there is 
going to be an immense demand for steel 
after peace is declared. Steel men esti- 
mate that the exportation of steel will be 
very large for at least two or three years 
after the war is over. 

“We cannot possibly escape the effects 
of this general increase. What we gain 
in one place by purchasing, manufactur- 
ing, or designing skill, or by getting 
parts from companies which have raw 
materials in stock, we lose elsewhere.” 


Ford Excluded from California Interstate 
Business 


SACRAMENTO, CAL., March 28—Failure 
to pay the State franchise tax of last 
year has caused a proclamation to be 
issued by Governor H. W. Johnson, ex- 
cluding from interstate business in Cali- 
fornia about 5500 corporations, includ- 
ing the Ford Motor Co. In the case of 
the Ford company, the tax amounted to 
$24,000, which the company refused to 
pay on the ground that it was excessive. 
A penalty of $100 a day is fixed for vio- 
lation of the proclamation which de- 
clares the franchise forfeited. The com- 
pany, however, can pay up and revive 
itself at an expense of $51,000 besides 
the tax. It was stated that the courts 
would probably be asked to enjoin the 
enforcement of the Governor’s proclama- 
tion. 


Belmont Electric Announced 


WYANDOTTE, MICH., March 28—The 
Belmont Electric Auto Co. will shortly 
start the production of an electric de- 
livery car selling at $985, a four-passen- 
ger car at $1,400, and a six-passenger 
limousine for $1,600. The concern will 
occupy the Murphy Machine Shop on 
Biddle Avenue, this city. The company 
plans to produce 250 cars the first year. 

The car, it is stated, is capable of 75 
miles on one charge of the battery. The 
company is also planning to provide a 
charging plant, patents applied for, for 
$150, which will make the electric car 
owner entirely independent of charging 
stations. J. H. Bishop of Wyandotte is 
president of the company. Temporary 
offices are at 410 Scherer Building, De- 
troit, Mich. 
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Car Production 
Breaks Records 


Ford Sure to Build 500,000— 
Other Concerns Surpass 
Previous Outputs 


Detroit, MicH., March 28—Although 
prices of materials continue to advance 
and factory officials see no hope of relief 
in the near future, production of cars 
continues to make record-breaking strides 
here and in the surrounding automobile 
manufacturing centers. With the freight 
car situation also adding to the troubles 
of the factories, it is surprising that 
shipments continue to increase as the 
days go by. Many prominent manufac- 
turers have increased the prices on their 
cars to take care of the added cost of ma- 
terials, but all reports seem to indicate 
that even the increased amounts which 
the customers have to pay for their cars 
are not in any way affecting the enor- 
mous demand, which continues to be 
much greater than the most optimistic 
would have cared to predict some months 
ago. 

Information received from the Ford 
company indicates that there is no longer 
any doubt of 500,000 Fords being built 
for the present fiscal year. Plans have 
already been laid for 1,000,000 Fords for 
1917. 

So far as the 1916 outputs are con- 
cerned, it may be said that not one of 
the factories now has any doubt of its 
ability to market as many, or even more 
cars than were called for in the original 
monthly production schedules. 

As an instance of present manufac- 
turing conditions, Studebaker reports 
that the daily production will soon be 
raised from 300 to 400 cars. Reo is turn- 
ing out about 125 cars per day, Chevrolet 
is increasing its production as predicted 
some months ago, so as to be producing 
over 300 cars per day next month, with 
the ultimate idea of turning out 460 
per day in August. Cadillac will ship 
more eights this year than ever before 
and Dodge’s production is now running 
about 300 per day. Maxwell will soon 
have its second assembly conveyer system 
in operation, which will allow of a pos- 
sible production of about 500 cars per 
day. At its present pace Saxon wil! 
easily turn out the 30,000 cars which 
are planned for the present year. Sim 
ilar stories emanate from practica! 
every factory in the big production ares. 


Tracy Is Premier Purchasing Agent 

Detroit, MicH., March 29—P. W. 
Tracy, purchasing agent of the Paixe 
Motor Car Co., has signed to go with the 
Premier Motor Corp., Indianapolis, Ind., 
in a similar capacity. 
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To Show Cars in 
Paris 
Automobiles and Trucks Will 
Play Important Part in 


Reconstruction 


Paris, March 27—Motor vehicles will 
play an important part in the great work 
of reconstruction which must follow the 
declaration of peace in Europe. Prepa- 
rations for undertaking this tremendous 
task are already well under way and in- 
clude expositions such as the Reconstruc- 
tion Exposition, to be held during the lat- 
ter part of May and through June and 
July, and the fair and market now be- 
ing held in Agricultural Hall, London. 

The Reconstruction Exposition, which 
will be held on the terraces of the Tuile- 
ries Gardens and the Halls of the “Jeu 
de Paume,” will be very broad in scope 
and will be open to exhibits of automo- 
biles, motor trucks, parts, accessories, 
etc., in fact anything which is admitted 
to an automobile show in the United 
States. The exposition is semi-official in 
character and all goods destined for the 
display have preference over all others 
on the French lines to Bordeaux and on 
the railroad to Paris. Fifteen days no- 
tice to the general agent in New York 
is necessary, however, to secure this 
preference. The same applies to New 
Orleans, where the same preference is 
given. The secretary of the exposition 
suggests that it would be advantageous 
for automobile concerns desirous of send- 
ing exhibits to co-operate with the cham- 
bers of commerce in their respective cit- 
ies and group their shipments in order 
to have them arrive at New York or New 
Orleans at about the same time. 


Big Sales Expected 

The secretary also declares that those 
exhibiting will do a larger business than 
at most of the American shows, for not 
France alone but many other European 
countries, such as Spain, Portugal, 
Egypt, Italy, Greece, etc., will be repre- 
sented by people anxious to buy cars and 
to secure agencies. He points out that 
reconstruction in Europe will bring 
American manufacturers many times 
more business than the war orders, but 
that buyers here will not purchase un- 
less they can see a sample. Hence the 
reason for the exposition. 

The demand for American automobiles 
selling under $1,000 is entirely beyond 
the belief of Americans. They are 
wanted all over Europe by the thousands. 
Many people are endeavoring to secure 
parts to assemble them here to meet the 
demand for cheap cars. 


Farm Possibilities 


Europeans do not realize the wide use 
American farmers make of their cars as 
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farm implements, for sawing wood, 
pumping water, using them as tractors, 
etc., and if they could be shown some of 
these possibilities the market would be 
correspondingly widened. Farm tractors 
will be in immense demand in Europe 
after the war, and American manufac- 
turers will have enormous opportunities 
in introducing their machines if they 
make the direct effort necessary to bring 
them before the European farmers. 


40-Cent Gasoline Not Expected 


NEw YorK City, March 27—The price 
of gasoline in the East remains un- 
changed. All four of the principal com- 
panies—Standard Oil, Crew-Levick, Gulf 
Refining and Texas—are quoting 24 cents 
to garages in New York and 23 cents in 
New Jersey. Prices in Connecticut are 
at the same level as for New York. Of 
the Western cities Minneapolis alone has 
a higher price, Independents advancing 
low grade gasoline, tank wagon basis, to 
20% cents, medium 24% cents and high 
26 cents. The Standard Oil prices in 
Minneapolis are one cent lower for the 
lower and medium grades. 

In view of the fact that the higher 
prices now prevailing have served to 
stimulate production, conservative oil men 
are beginning to question the probability 
of further increase. It is generally con- 
ceeded that the present supply and de- 
mand situation justifies current prices. 
Oil men, therefore, are inclined to look 
askance at predictions of 40-cent fuel. 

The following table gives prices of fuel 
at present obtaining and those for Au- 
gust, 1915. Prices for March, 1915, were 
at their lowest, which was 2 to 3 cents 
below the August price. 


Current August 
Price, Price, Advance, 
Cents Cents Cents 


Boston, Mase. ... <<< 25.0 15.0 10.0 
LS a i: ree 23.0 12.0 11.0 
3 SS . ae 18.5 10.5 8.0 
Cinaimmmetl, ©. ....5<. 23.0 12.0 11.0 
Diemer, TOR. sii ee ccs 22.0 12.0 10.0 
DOStPGIE, .BEIGMs, oc vcvivces 19.0 11.0 8.0 
Hartford, Conn. ..... 24.0 14.0 10.0 
EROUStON, . "TOR. oe sve 20.0 12.0 8.0 
Kansas City, Mo. ....16.8 9.8 7.0 
pF a: 21.0 12.0 9.0 
Minneapolis, Minn. ...19.5 11.5 8.0 
i a > ee 24.0 14.0 10.0 
Neoware, I. du .c.. 2s 22.0 11.0 11.0 
Philadelphia, Pa......25.0 13.0 12.0 
Pittsburgh, Pa. . 25.0 14.0 11.0 
Portland, Me. . 25.0 15.0 10.0 
Raleigh, N. C.........24.0 15.0 9.0 
Gt Vows, Bie. vices 17.9 10.9 7.0 
San Francisco, Cal...18.0 11.5 6.5 
Seattle, Wash. ...... 18.5 12.0 6.5 


Wallman Co. Is Now Inglis 


MILWAUKEE, WIs., March 27—The 
Wallman Mfg. Co., maker of gasoline 
and oil storage systems, tanks and 
pumps, has been succeeded by the Inglis 
Mfg. Co., newly organized, of which 
C. W. Inglis, of the Milwaukee Steel 
Foundry Co., is president and treasurer. 
Charles Inglis, for twenty-eight years 
past with the International Harvester 
Co.’s Milwaukee branch, is secretary and 
manager. It is the intention of the new 
concern to improve and increase the pro- 
duction of garage systems. 
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Another Gasoline 
Resolution 


Massachusetts Congressman 
Calls on Attorney General 
To Cite Prosecutions 


WASHINGTON, D. C., March 27—An- 
other legislative attempt to find out why 
the price of gasoline is now so high has 
just been made by Congressman Tread- 
way of Massachusetts, who has intro- 
duced a resolution in the House calling 
on the attorney general to furnish data 
to Congress showing what prosecutions 
have been inaugurated. 

The resolution provides, in effect, that 
the attorney general transmit to the 
House of Representatives full informa- 
tion relative to prosecutions, if any, that 
have been inaugurated by the Depart- 
ment of Justice against any person, firm 
or corporation for violation of the Sher- 
man anti-trust act and amendments 
thereto in relation to the production, 
transportation and sale of gasoline, and 
especially with relation to the increase 
in price in certain localities of the 
United States and the variation in price 
between certain sections of the United 
States. It is further provided that in 
case the attorney general has not insti- 
tuted prosecutions on this subject he is 
directed to transmit to the House his rea- 
sons for failure to bring such prosecu- 
tion. 

House Names Sub-committee to Decide 
on Relief Plan 


WASHINGTON, D. C., March 28—The 
various resolutions proposing an inquiry 
into the rising price of gasoline were 
placed in the hands of a sub-committee 
to-day by the House Committee on Mines 
and Mining. Representatives James of 
Michigan, Van Dyke of Minnesota and 
Garland of Pennsylvania were appointed 
to decide what course should be pursued. 

There are two resolutions before the 
sub-committee. One, by Representative 
Randall of California, proposes that the 
Federal Government take over the oil 
output of the country and operate wells 
and refineries. Another, offered by Rep- 
resentative Carter of California, calls 
for an investigation by the Bureau of 
Mines. : 

The sub-committee will examine docu- 
mentary evidence and also consider a re- 
port soon to be made by the Federal 
Trade Commission on the subject. 


Wondertone Opens Chicago Office 


NEw York City, March 28—The Mo- 
tor Appurtenances Corp. of this city has 
opened a branch in Chicago at 1469 
South Michigan Avenue. The company 
manufactures the Wondertone horn and 
other motor car equipment. 
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N. G. E. A. Adopts 
Standards 


Approves Magneto and Car- 
bureter Flange Standards 
—Tractor Suggestions 


CHICAGO, ILL., March 25—The Society 
of Automobile Engineers standard mag- 
neto practice was adopted by the Na- 
tional Gas Engine Assn. Standards Com- 
mittee at a meeting held at the Sherman 
Hotel here to-day. Another S. A. E. 
standard to be adopted was that for car- 
bureter flanges. The %-in. eighteen- 
thread spark plug was recommended for 
adoption. 

A large number of tractor men at- 
tended the meeting and a section of the 
Standards Committee was formed to take 
up this work. This section will consider 
the subject of wheel sections, plow 
hitches, engine mountings, etc. They 
will hold several meetings between now 
and the time of the annual convention 
in Chicago June 27, 28 and 29, at which 
time they will report. 

Among the points discussed for stand- 
ardization were magneto mounting di- 
mensions and couplings, spark plugs, 
screw threads, cap and die limits, car- 
bureter fittings, fan belt speed, clutch 
pulley spiders and horsepower rating. 
The only special tractor feature taken 
up was that of draw bars for wagons 
and other trailers. 


More Study Required 


As this was the first regular meeting 
of the Tractor Section no definite recom- 
mendations were made of standards in 
most instances, as it was felt that in the 
majority of cases further study was re- 
quired before a recommendation could 
be made. 


Export Trade Problems 


The export trade in tractor engines 
which is anticipated necessitated the con- 
sideration of whether or not the spark 
plug adopted should be of metric thread 
instead of U. S. standard, and a very 
lively discussion arose on this score. 
One suggestion was that arrangements be 
made by which spark plugs of any pitch 
thread and of any diameter from any 
predetermined maximum could be used. 
This, it was suggested, could be accom- 
plished by making the spark plug hole 
considerably larger than the %-in., and 
put in a bushing which in America could 
take a % or %-in. U. S. standard thread 
plug, and for foreign use it will be neces- 
sary only to change the bushing for one 
which would take a metric plug. The 
discussion of this subject brought up 
a number of interesting points. George 
A. Schwer, of the Dauch Mfg. Co., in- 
sisted that a bushing of liberal diameter 
be used, as the original suggestion of a 
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shell which replaced the %-in. plug, and 
that the %-in. plug would not be safe, as 
it would not stand up. Chairman 
Charles Kratch of the Sumpter Electric 
Co. suggested that all holes be tapped 
for bushings so that any plugs to answer 
the foreign or domestic be used. S. M. 
Walker, head of the gas engine depart- 
ment of Montgomery Ward & Co., sug- 
gested that inasmuch as the trade would 
be called upon to supply large quanti- 
ties of engines for foreign shipment, the 
trade should be prepared to meet this 
demand as well, and that the bushing 
should have a metric thread, which he 
believed was the U. S. Government as 
well as the foreign standard. Mr. 
Walker felt that it was the best policy 
in catering to the foreign trade, as well 
as the domestic, not to try to make the 
market buy what manufacturers were 
selling so much as it is to sell them what 
they want to buy. 

Putting in Bushings 

Fred Glover of the Emerson-Brant- 
ingham Co., Rockford, Ill., voiced an 
opinion which was generally diffused 
that the method of putting in a bushing 
in every engine made in order to take 
care of the comparatively small propor- 
tion of the output for foreign trade 
would be uneconomical. Further, that 
the use of a bushing would put the plugs 
too far away from the water space. H. 
T. Buffington, of the Minneapolis Steel 
Machinery Co., concurred in this, and 
stated that where metric threads were 
needed it would not be difficult to tap 
out the holes for them. The bushing 
idea finally was dropped, and the S. A. 
E. standard plug recommended. 

For standard magneto dimensions the 
S. A. E. standards were recommended 
for adoption. However, it was felt that 
there was one feature in tractor practice 
which was not cared for by the S. A. E. 
standards, and this was the case of im- 
pulse starting, which has been developed 
for use in tractor engines. There are 
four or five magneto concerns offering 
these impulse starters and all of them 
differ from % to % in. in the dimension 
from the first holes in the base to the 
face of the coupling, and it also was 
brought out that the length of magneto 
shaft end to the first holes in the base 
varied among the magneto makers. 


Magneto Couplings Discussed 


This brought up the point of magneto 
couplings, which was discussed by Mr. 
Williams, who developed the conditions 
necessary for flexible couplings for trac- 
tor magneto drive, and illustrated his 
points with samples of a number of dif- 
ferent types. The question of the stand- 
ardization of couplings was _ referred 
back to a sub-committee for a later re- 
port. 

The standards of the Society of Auto- 
mobile Engineers were used as a basis to 





March 30, 1916 


a great extent in the discussion of the 
standards for tractors, and this section of 
the standards committee of the N. G. E. A. 
realized the value of working in harmony 
with the S. A. E. By special request 
the standards committee of the Society 
of Automobile Engineers was _ repre- 
sented by Mr. Herman, of the Chicago 
Screw Co. There were in all twenty- 
five representatives of the tractor and 
allied interests present, and it is to be 
expected that the next meeting of this 
section will see even closer co-operation 
with the S. A. E. 


To Build Lane Worm-Driven Light Truck 
In Kalamazoo 

KALAMAZOO, MICH., March 25—The 
Lane Motor Truck Co. of Kalamazoo, 
Mich., has been recently organized with a 
cash capital of $25,000, M. H. Lane being 
president and general manager, and G. 
E. Bardeen, secretary and treasurer. 
The directors are M. H. Lane, G. E. Bar- 
deen and F. G. Gilsky. The company 
will build a factory at once and expects 
to begin manufacturing about May 1. 

The company will bring out a light 
worm-driven truck with a wheelbase of 
120 in. and pneumatic, solid and cushion 
tires. The unit power plant will be 31, 
by 5 in., with a three-speed transmission 
and multiple-disk clutch. The radiator 
will be a fin and tube type. Semi-elliptic 
springs 2% in. front and rear will be 
used with Hotchkiss drive. Both service 
and emergency brakes will be internal 
expanding on the rear wheels. Front 
axle will be an I-beam with roller bear- 
ing, rear axle Sheldon worm drive with 
a gear ratio of 6.2 to 1. Wheels will be 
artillery types with square spokes. Tires 
will be 34 by 4 pneumatic front and rear. 
There will be four body styles. 


Suggests Headlight Ordinance 
St. PauL, MINN., March 25—Secre- 
tary T. M. Johnson of the automobile 
club has drawn an ordinance for ap- 
proval by the club and city council cover- 
ing dimming of headlights of automo- 
biles. The present ordinance leaves it to 
the discretion of each policeman to de- 
cide whether the particular lights are too 
bright. The proposed law requires a 
lamp shedding a ray of light 75 ft. to 
be adjusted so the beam will not be 

higher than 3 ft. above the ground. 





Turney Radiator a M. A. M. Member 


NEW YorK City, March 25—At a 
meeting of the executive committee of 
the Motor and Accessory Manufacturers 
held in the association’s offices, New York 
City, recently the following concern was 
admitted to membership: 

Turney Radiator Co., manufacturer of ra 


diators for passenger cars, trucks, tractors, 
and aeroplanes, Canal Street, Rome, N. Y. 
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Car Shortage Still 
Serious 


Situation Is Practically Un- 
changed— Railroads Are 
Doing Their Best 


Detroit, MicH., March 28—The 
freight car shortage situation remains 
practically unchanged. It has not be- 
come worse during the past week. Traffic 
managers of automobile manufacturing 
concerns agree that the railroads are 
doing all they can do to remedy the 
situation, but there is no question that 
with the congestion in the East persist- 
ing, with the bad weather continuing, 
little headway is possible. 

There are also a number of things 
which happen, and which according to 
railroad men show that manufacturers 
are also to be educated along lines about 
which little is said. A railroad freight 
manager said that he had received a re- 
port from the freight agent in one of the 
cities along his road, advising him that 
a certain dealer in that city will not take 
delivery of two carloads of automobiles 
now there until April 5. The reason 
given is that these cars were ordered 
shipped to arrive on a certain day, but 
not before April 5. The manufacturer 
thought it just as well to ship a week 
earlier, but the dealer has made his 
financial arrangements to take delivery 
of the shipment April 5, and not March 
25. Consequently in this case the dealer 
is not to blame, it is all the fault of the 
manufacturer if the cars are not taken 
out promptly. This happens quite fre- 
quently among manufacturers of auto- 
mobilies, said the railroad man, more so 
than among any other manufacturers. 


Railroads Losing Thousands 

Another railroad man said that the 
railroads are losing thousands of dol- 
lars because of the freight car shortage 
and that they are doing their utmost to 
have as few idle cars as possible. How- 
ever many roads keep cars from other 
roads on their tracks too long instead of 
reshipping them promptly from where 
they came from. Thus, it is claimed that 
there are a large number of Coast cars 
in the Detroit territory which should 
have been on the way to the Coast a 
long time ago. 

At Dodge Bros. plant it was stated 
that no matter what is being done, not 
enough railroad cars can be had. The 
concern lacks 35 to 40 per cent, and this 
means all kinds of freight cars fit to be 
used for shipping automobiles. As far 
as regular automobile equipment is con- 
cerned the roads furnish only one-fifth 
or one-sixth of what Dodge needs. . How- 
ever it is felt that the railroads are do- 
ing what they can. 
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Fully 50 per cent of all outgoing car- 
loads from Detroit contain automobiles 
or automobile parts, according to the 
manager of the freight division of one 


‘railroad. Whether the freight cars con- 


tain complete cars or only parts, makes 
no difference in the billing, and thus this 
road cannot tell, it is claimed, how many 
carloads of automobiles and how many 
carloads of parts, it is handling. This 
information could only be obtained from 
the shipper. 


Standard Truck Plant Plans 


DetrRoIT, Micu., March 25—The plans 
for the new three-story plant of the 
Standard Motor Truck Co., show that the 
structure will be 130 by 160 ft., between 
Lafayette and St. Paul Avenues, adjoin- 
ing the Michigan Central belt line. The 
ground floor will be occupied by the 
assembling, blacksmith, shipping and re- 
ceiving departments besides a day and 
night service department. The front part 
of the second floor will be occupied by 
the general offices and its sub-offices, 
while the rear part will have the machine 
shop, stock room and the woodworking 
department. On the third floor, the fore 
part will be used as display rooms and 
the rear portions will be occupied by the 
painting, varnishing and trimming de- 
partments. 

It is estimated that the cost of this 
building will be in the vicinity of $100,- 
000, and the new machinery which will 
be installed after the building is com- 
pleted will cost approximately $100,000. 


10 per Cent Increase in Pierce-Arrow 
Wages 

BuFFALO, N. Y., March 23—An in- 
crease of 10 per cent in wages for its 
employees has been made by the Pierce- 
Arrow Motor Car Co., this city. The in- 
crease dates back to March 3 and in- 
cludes daily, weekly, monthly and piece- 
work rates in all departments. 


Walz Resigns from Johns-Manville 


NEw YorK City, March 28—C. H. 
Walz has resigned his position as man- 
ager of H. W. Johns-Manville Co.’s local 
automobile accessory department to take 
effect March 31. He will return to Phila- 
delphia to engage in the automobile ac- 
cessory specialty line. He has taken 
quarters at 1335 Mount Vernon Street, 
where he will handle the Genemotor sys- 
tem for Ford cars. 


Overland Will Employ 18,000 
TOLEDO, OHIO, March 27—As soon as 
the office building in this city of the 
Willys-Overland Co. is completed, the of- 
fice force will be increased to 2000, mak- 


ing the total number of employees 
18,000. 
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Test Cotton Tire 
Fabric 
Bureau of Standards Aims To 
Aid Mill Operators in 


Uniform Testing 


WASHINGTON, D. C., March 27.—The 
Bureau of Standards, Department of 
Commerce, has just completed a paper 
entitled “Standardization of Automobile 
Tire Fabric Testing.” The paper is the 
result of a study of the causes of varia- 
tion and confusion in the interpretation 
of results of commercial tests on tire 
fabrics by various mills. The work was 
carried out particularly with a view to- 
ward getting some standard method as 
regards test piece and machine for test- 
ing 17%4-oz. cotton tire fabric. 

The chief causes of variation in test 
results were found to be due to different 
varieties of testing machines, sizes of test 
specimens, difference in quantity of mois- 
ture of the fabric at time of test and in 
methods of selecting samples and dif- 
ferences in the fabric. 


Machines Differ Widely - 


The difference in strength of the same 
fabric found between results obtained 
upon two testing machines was often 
large. In one case the difference was 
40 lb. on tensile tests where the strength 
of the fabric was about 225 lb. Varia- 
tions caused by different sorts of test 
pieces led to the belief that a test speci- 
men 1 in. wide and 3 in. long is as satis- 
factory as any other. The reason for the 
difference in results from two testing 
machines, the bureau states, is probably 
due to two causes; first lack of calibra- 
tion of the instruments and second, some 
inherent defect in the mechanism. It 
is strongly recommended, therefore, that 
testing machines be calibrated at fre- 
quent and regular intervals. In general, 
tests on bone dry samples give more uni- 
form results and for this reason this 
method has been tentatively accepted for 
tire fabric testing. 

The report touches on the hygroscopic 
quality of cotton fiber. It states that 
automobile tire fabrics are generally sold 
in rolls of from 100 to 500 yd. each and 
in some instances moisture is added to 
the cloth when it is rolled for shipment. 
Cotton tire fabric under such conditions 
may contain from 3.5 to 10.5 per cent of 
moisture, or 100 parts of dry material. 
Preliminary tests show that for each 1 
per cent increase moisture upon the 
basis of 100 parts dry material there is 
an increase in tensile strength of ap- 
proximately 7 per cent. 


Knapp Completes Plant Additions 


DETROIT, MicH., March 27—The A. C. 
Knapp Co., which makes tops and does a 
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general car trimming, finishing and 
painting business, recently completed ad- 
ditions to its plant which give it a total 
of 100,000 sq. ft. of floorspace, not in- 
cluding the factory buildings of the 
former Benham Mfg. Co., and of the 
former Eby Auto Parts Co. Production 
will be doubled and it is probable that 
several novelties in the top line will be 
brought out soon. The company has a 
large number of orders on the books and 
expects this to be its banner year. A. F. 
Smith has been made general super- 
intendent of the top department. He was 
formerly superintendent of the body de- 
partment of the Studebaker Corp. 


Hoover Ball Doubles Plant 


ANN ARBOR, MICH., March 27—The 
Hoover Steel Ball Co. will double its 
plant this year, adding 42,000 ft. of floor. 
The entire new addition will be in oper- 
ation by Oct. 1. 

The company will increase its 
issued capital stock from $300,000 to 
$450,000, leaving $100,000 still unissued. 
Stockholders have been notified that 15,- 
000 shares of a par value of $10 each 
will be offered for sale and that each 
‘stockholder will be permitted to purchase 
up to 50 per cent of his present hold- 
ings. The stock is said to have been sell- 
ing at $125 and it stated that $75 a share 
has been offered for the rights. 


R. C. H. Corp. to Furnish Parts 


Detroit, MicH., March 25 — Having 
temporarily discontinued the manufac- 
turing of automobiles, the R. C. H. Corp. 
will devote its attention to the continu- 
ation of the repair parts business for 
R. C. H. cars. Quarters have been se- 
cured at 31-33 Woodbridge Street, East 
Detroit, Mich., and the entire stock of 
parts, jigs, tools, dyes, patterns, etc., 
has been moved to this location. 

The personnel and management of the 
company remain the same, Charles P. 
Sieder being president and general man- 
ager and Ted F. Drews assistant general 
manager. 


Work Starts on Buick Foundry 


FLINT, MicH., March 25—Work on the 
new foundry plant of the Buick Motor 
Co., is progressing, but not as fast as de- 
sirable. This is due partly to the lack 
of laborers, carpenters and other work- 
ers. The structural work has been 
started. 


Alloy Steel Plant in Hartford 


HARTFORD, CONN., March 25—Peter A. 
Frasse & Co., Inc., will shortly erect a 
factory in Hartford, having purchased 
a site 320 ft. facing on the Boulevard. 
The building will be a saw-tooth type 
320 by 100 ft. It will be used for rolling 
and heat treating high grade alloy steels. 
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Bad Truck Bill in 
Maryland 


Would Tax Commercial Vehi- 
cles on Ton-Mile Basis 
and Restrict Load 


BALTIMORE, MD., March 24—Perhaps 
the most drastic and unreasonable mo- 
tor truck taxation bill ever read has just 
been introduced into the Maryland Legis- 
lature by Senator Bennett of Wicomico 
County. The bill would tax motor 
trucks which are operated over State 
or State-aid roads for the carrying of 
freight on _ regularly-constituted time 
schedules, in Maryland according to the 
ton-mileage they make and also by the 
mile and would restrict the load per 
inch width of tire to 500 lb. 


A $4,000 Yearly Tax 


The real meaning of the proposed 
legislation is apparent when by compu- 
tation it is ascertained that a 5-ton 
truck making 50 miles a day and deliver- 
ing 25 tons would be charged $4,124.991% 
per year for the privilege of operating 
over the roads for which privilege the 
truck owner already pays in his general 
taxes. 

The moneys so raised are to be applied 
to the roads, according to the plan of the 
genius from Wicomico County. 

The fees called for are as follows: 


“Trucks weighing less than 3 tons, carry- 
ing capacity included, 1/10 cent per ton-mile, 
multiplied by the total number of miles which 
the application for the license shows will be 
traveled by the truck during the year for 
which the license is issued. 

“Trucks weighing over 3 tons and not more 
than 6 tons, 1/8 cent per ton-mile, multiplied 
by the total number of miles to be traveled 
by the truck during the year for which the 
license is issued. 

“Trucks weighing over 6 tons and not 
more than 12 tons, 1/6 cent per ton-mile, 
multiplied by the total number of miles to 
be traveled during the year for which the 
license is issued.” 


A 5-ton truck, with its load, would 
certainly weigh more than 6 tons. Five 
trips, with 5 tons each, 5 load miles each, 
would equal 125 ton-miles per day. At 
the rate given, 1/6 cent per ton-mile, 
the tax would be $0.208333 multiplied by 
the yearly mileage. Assuming 300 days 
of operation at 50 miles each, this would 
be 15,000 miles per year, and $0.208333 
< 15,000 — $4,124.99%. 

Bill Is Discriminatory 

Needless to state, the passage of this 
law would be tantamount to prohibiting 
the operation of trucks in the State of 
Maryland, in such service, which includes 
not only inter-city express trucks, but 
also trucks and delivery vehicles making 
interurban or _ suburban deliveries. 
Furthermore the income which would 
otherwise be derived from taxation of 
these vehicles would be forfeited. Be- 
sides this the bill is obviously discrimi- 
natory against a class of vehicle, inas- 
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much as a tire width of 1 in. per 500 Jb. 
of weight is unreasonable. Other states 
have laws prescribing 750 Ib. per inch of 
width; others 800 lb.; still others 1000 
Ib. The ordinary wagon tire, besides 
greatly exceeding these figures, is com- 
posed of steel and is therefore still more 
injurious to the road. 


Hydraulic Steel Cuts Melon 


CLEVELAND, OHIO, March 25—The di- 
rectors of the Hydraulic Pressed Steel 
Co., this city, recently decided to issue 
the remaining $155,000 capital of its 
total authorized issue of $1,000,000 to 
present holders of the common stock at 
$150 per share. 

Action was also taken to increase the 
capital stock of the company, from 
which a 50-per cent dividend will be de- 
clared. 

The present outstanding common stock 
amounts to $845,000. Shareholders of 
record as of the close of business March 
7 will have the right to subscribe pro 
rata to the 15,500 shares now in the 
treasury. This will represent an allot- 
ment of 18.34 per cent at $150 a share 
Subscriptions are made payable March 
20. 

The company will realize $232,500 
from the paid-in stock, which will partly 
reimburse the treasury for an outlay of 
$600,000 which has been made in the 
way of extensions of plants during the 
past six months. 

The gross business for the year 1916, 
exclusive of the output of munitions, wil] 
amount to between $3,000,000 and 
$4,000,000. 


Hupp Declares Regular Dividend 


Detroit, March 25—The Hupp Motor 
Car Corp. has declared its regular quar- 
terly dividend of 1% per cent on the 
$1,500,000 of 7 per cent preferred stock, 
issued last Fall. The dividend is payable 
April 1 to stockholders of record March 
20. 


$200,000 for Old Lozier Co. Creditors 


DETROIT, MIcH., March 25—A dividend 
of 7% per cent, representing about $200,- 
000, has been mailed from the offices of 
referee in bankruptcy, Lee E. Joslyn, to 
creditors of the former Lozier Motor 
Co., which has no connection whatever 
with the present new Lozier organization 
in this city. 

Thus far four dividends have been de- 
clared, two of 5 per cent each, one of 2% 
per cent and the present one of 7% per 
cent, and the total paid to creditors is 
about $700,000. 


Saxon Ships 179 in 1 Day 


DETROIT, MicH., March 27—The Saxon 
Motor Car Co., broke its former record 
for one-day shipments on March 16, when 
179 Saxons were shipped. 
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Manitoba Car Mar- 
ket Booming 


Dealers Report 1 Unprecedented 
Sales—Consignments May 
Total $1,000,000 


WINNIPEG, MAN., March 27—A big 
trade is being done among the car deal- 
ers in Manitoba this spring, especially in 
medium-priced cars. All the dealers re- 
port unprecedented sales, one shipment 
from the East the other day representing 
over $200,000. The cars were sold in 
the provinces of Manitoba and Saskatche- 
wan. This was only about one-third of 
the consignment which is to follow later. 

There are at present 9206 cars in use 
in Manitoba. Placing an average price 
on these of $1,000 it represents a capital 
of nearly $10,000,000 in the single prov- 
ince of Manitoba. There is, in addition to 
this, probably two-thirds as many in 
Saskatchewan and about the same num- 
ber in Alberta. The prairie provinces, 
therefore, represent probably the biggest 
market for motor cars in Canada, if not 
in America. 

There are 4201 cars owned in the city 
of Winnipeg, the balance being distrib- 
uted in various points in Manitoba as 
follows: Brandon, 371; Portage La 
Prairie, 149; Neepawa, 81; Carberry, 65; 
Deloraine, 53; Minnedosa, 60; Virden, 
47; Melita, 45; Stonewall, 33; Morris, 
20; Emerson, 29; Carman, 65; Cart- 
wright, 22; Gladstone, 32; Glenboro, 26; 
various municipalities, 3487; by dealers, 
numbers set apart, 400; by Manitoba 
Government telephones, 20. Total, 9206. 


Hartford Auto Parts Doubles Capital 


HARTFORD, CONN., March 25—The 
Hartford Auto Parts Company, Hart- 
ford, Conn., has decided to remain in 
Hartford and will make use of the New 
Britain location as a branch. The com- 
pany is now quartered in the old Cheney 
ilk mill, where the Kelsey motorette 
was formerly made. The stockholders of 
the company have decided to double the 
‘apital, increasing the stock from $300,- 
000 to $600,000. This concern has come 
along well within the past year and is 
now operating 24 hours a day. It is 
expected that the New Britain branch 
will be in operation by the first of July. 


New Plant for Laporte 

SouTH BEND, IND., March 25—The 
Portable Power Mfg. Co., Chicago, has 
decided to move its plant to Laporte, 
Ind., it will occupy a part of the build- 
ing of the Laporte Carriage Co. The 
concern makes a specialty of light and 
low-priced gasoline engines, such as a 
motor adapted for use on a grain binder 
or mounted on a light base and used for 
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any sort of work the gasoline engine is 
adapted to on the farm. 

The contractor is putting the con- 
crete roof on the building just east of 
the main office at the plant of S. F. 
Bewser & Company, Fort Wayne, Ind., 
and it is expected to complete the build- 
ing and have it ready for occupancy by 
April 1. This building which is abso- 
lutely fireproof is 40 by 60 ft. in dimen- 
sions and five stories high. The lower 
floor will be used for a dead storage 
vault and the upper floors will be used 
for offices. 


Better Business Dept. for Chalmers 


Detroit, MicH., March 27—For the 
betterment of its dealers the Chalmers 
Motor Co. has instituted a Better Busi- 
ness Department and has promulgated an 
accounting and business system for deal- 
ers. The operation of the system is 
backed up by the Chalmers company, 
which proposes to stand behind it and as- 
sure its satisfactory operation in the 
places of business of those dealers and 
distributors who install it. 

The system comprises a complete set 
of forms, including such details as inven- 
tory cards, shop work order tickets, mate- 
rial requisitions and providing also led- 
ger forms, a check register and every- 
thing required for an extensive system. 

With the system goes a book in which 
are described all the different, accounts 
and operations. It cites the operations 
in daily routine, weekly routine and 
monthly routine. There are forms for 
balances and profit and loss accounts. 


Chalmers Factory Men Dine 


DETROIT, MicH., March 25—The Chal- 
mers Motor Co. entertained at a banquet 
to-night a number of superintendents, 
foremen, inspectors and other factory 
employees connected with the motor as- 
sembly, block test, tuning and repair de- 
partments. As in the case of similar 
banquets where the men higher up from 
other Chalmers departments are invited, 
the object is to bring about closer fel- 
lowship and discuss matters of general 
interest relative to the particular de- 
partments. Vice-president and general 
works manager S. H. Humphrey presided 
at the banquet. 


Receiver for Toledo-Findlay Tire 


FINDLAY, OHIO, March 25—The Toledo- 
Findlay Tire & Rubber Co., a concern 
having a capital of $300,000, has been 
placed in the hands of a receiver upon 
the application of A. O. Hamilton, 
Charles Reick, V. T. Spitler and Henry 
Hard, directors. The concern was pre- 
viously known as the Toledo Ford Tire 
Co., and makes tires especially for Ford 
cars. 
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50 Per Cent Gain In 
Southwest 


Cadillac Representatives in 
That Section Meet at Dallas 
—Predict Boom 


DALLAS, TEX., March 27—The sale of 
motor cars in the Southwest during the 
1916 season will be 50 per cent greater 
than last year, according to the senti- 
ment expressed at the first annual con- 
ference of Cadillac southwestern repre- 
sentatives in this city, March 20 and 21. 
The dealers came from Missouri, Kansas, 
Oklahoma, Texas, and parts of Louis- 
iana and Arkansas. They were guests of 
R. L. Munger, the company’s representa- 
tive in this city. 

The increasing prosperity in the South 
and the optimistic reports from the vari- 
ous commercial centers in Texas, Mis- 
souri, Kansas, Oklahoma and parts of 
Arkansas and Louisiana were among the 
topics discussed during Tuesday after- 
noon. Wednesday the discussion of these 
conditions continued and the salesmen 
and dealers concluded their meeting more 
optimistic than when they came. 

Those attending the meeting were: 
E. C. Howard, sales manager, and L. M. 
McNaughton, assistant sales manager, 
both of Detroit; George H. Gaston, De- 
troit; R. C. Greenlease and H. H. Pierce, 
Kansas City; F. B. Callender, Wichita, 
Kan.; M. E. Swinney and W. W. Till- 
man, Springfield, Mo.; H. Perry, De- 
troit; D. D. Wetzberger, Tulsa, Okla.; 
J. D. Burrows and C. C. Jones, Okla- 
homa City, Okla.; Joseph H. Roberts, 
Enid, Okla.; P. P. Kearney,. Ardmore, 
Okla.; Miles G. Bivens and W. Crossett, 
Amarillo, Tex.; J. G. Spaulding, Abilene, 
Tex.; Ed G. Hall, Brownwood, Tex.; 
H. G. Staacke, San Antonio, Tex.; C. F. 
Gydeson, Houston, Tex., and J. W. Sand- 
ers, Shreveport, La. 


Union Tire and Rubber Co. Incorporated 
for $500,000 


St. Louis, Mo., March 25—The Union 
Tire and Rubber Co., recently incorpo- 
rated in Delaware with a capital of 
$500,000 to manufacture automobile tires, 
has acquired the former plant of the 
Banner Rubber Co., at Kenrick and Bitt- 
ner Streets, this city. The plant has a 
frontage of 252 ft. on Kenrick Street. 


Fried Joins Premier 
INDIANAPOLIS, IND., March 28.—E. R. 
Fried, at one time connected with the en- 
gineering department of the General Mo- 
tors Co. and the Ferro Foundry and Ma- 
chine Co., having more recently acted as 
assistant chief engineer of the F. I. A. T. 
Co., has been appointed assistant to C. S. 
Crawford in the engineering department 
of the Premier Motor Mfg. Co., this city. 
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Kemco Electrical Co. 
Reorganized 


Entirely New Ownership and 
Personnel— Officersand Board 
of Directors Elected 


CLEVELAND, OHIO, March 27—The 
Kemco Electrical Mfg. Co. has been re- 
organized with an entirely new owner- 
ship and personnel. C. A. Burrell, for a 
number of years credit and advertising 
manager of the Willard Storage Battery 
Co., has been made secretary and gen- 
eral manager. The other officers are: 
President, Frank W. Glass; vice-presi- 
dent, E. M. Silver; treasurer, A. O. Sil- 
ver. The three latter are from Salem, 
Ohio. The Silver brothers practically 
own the Silver Mfg.. Co. of Salem. The 
directors will be the four officers and 
H. E. Silver, also of Salem. Under the 
reorganization none of the old Kemco 
officers or directors remain. The com- 
pany will specialize in the manufacture 
of starting and lighting equipment for 
Ford cars, which it has been making for 
some time. 


Splitdorf Co. Pays Back Dividend of 7 
per Cent 


NEWARK, N. J., March 27—The Split- 
dorf Electrical Co. has declared a divi- 
dend of 7 per cent, which represents divi- 
dends in arrears. This leaves 19 per 
cent in back dividends remaining to be 
paid off. It is expected that the remain- 
ing back dividends will be paid off with- 
in the next four months. 


Market Prices Steady 


NEw YorK City, March 28—With the 
exception of a large rise in lead, mar- 
ket prices last week were on the whole 
very steady. Bessemer and open-hearth 
steel remained constant at $45 per 100 
Ib. Lead, however, continued on its rec- 
ord-breaking rise, reaching $8.18 yester- 
day, recording a jump of 30% cents per 
100 lb. for the week. This metal rose 
12% cents the previous week. Copper is 
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holding firm with fair buying at 28% 
cents a pound. Aluminum and antimony 
were slightly firmer yesterday with a 
large demand. Aluminum is now selling 
at 65 cents a pound, while antimony is 
quoting at 44% cents. 

A somewhat firmer 
the market for crude 
although prices did 
change. Business in the local market 
was more active. Mail advices from Lon- 
don state that the market for crude rub- 
ber has fluctuated moderately, but that 
its undertone has been on the whole good. 
The quantities actually available or left 
unsold are rather light, and there is a 
nervous feeling among those who have 
to secure deliveries against outstanding 
contracts, while importers maintain a 
reserved attitude, being apparently in- 
clined to hold back a little stock pend- 
ing developments. The price of hard 
Para is at present comparatively low, 
and therefore should tend to attract a 
better demand. Up-river Para is now 
quoting at 75 cents, while Ceylon first 
latex is steady at 91 cents. 

The oils and lubricants prices were for 
the most part very steady with few 
changes. Linseed oil dropped 1 cent a 
gallon to 77 and cottonseed oil declined 
25 cents a barrel to $10.70. Gasoline is 
still quoting at 24 cents wholesale with 
threats of a further rise to about 30 
cents. No credence is given to the re- 
ports of 40-cent gasoline. 


tone developed in 
rubber yesterday, 
not show much 


Firestone and United States Tire Com- 
panies Out of Tire Suit 


CLEVELAND, OHIO, March 24—Holding 
that there was not sufficient evidence to 
support a charge of conspiracy against 
them, United States District Judge Kill- 
itz, sitting here, released the Firestone 
Tire & Rubber Co., Akron, and the United 
States Tire Co., New York, as defendants 
in a suit involving $1,000,000 alleged 
damages sought by the Automobile Co- 
Operative Association of America, which 
claimed to have been put out of business 
and its capital dissipated. 

The suit against the B. F. Goodrich 
Co. and the Diamond Rubber Co., Akron, 
and the Republic Rubber Co., Youngs- 
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town, which were alleged to have been in 
the conspiracy charged, was proceeded 
with. 


Flint Varnish & Color Works of Canada 
Formed with Capital of $250,000 


FLINT, MIcH., March 23—Officials of 
the Flint Varnish & Color Works an- 
nounce the formation of the Flint Var- 
nish & Color Works, Ltd., of Canada, 
capitalized at $250,000. The Canadian 
plant will be located in Toronto, in the 
factory buildings formerly occupied by 
the Dominion Carriage Co., and which 
consist of a three-story building, 250 by 
82 ft., and a one-story building, 250 by 
60 ft. A one-story structure, 120 by 120 
ft., will be erected for melting, thinning 
and treating gums used in the manu- 
facture of varnish. 


Gilbert Mfg. Co. Winner in Tire Cover 
Suit 

NEW HAVEN, CONN., March 25—Editor 
THE AUTOMOBILE:—There is some con- 
fusion in the trade concerning the de- 
cision of the United States circuit court 
of appeals in a suit of the Allen Auto 
Specialty Co., against our former New 
York representative, E. G, Baker. Your 
news item in THE AUTOMOBILE for Dec. 
23 seems unfair to us in that it implies 
further proceedings in this matter and 
makes no mention of our connection with 
this suit. 

We wish to make it clear that the de- 
cision was in favor of the Gilbert Mfg. 
Co., Mr. Baker merely figuring in the 
suit as our New York representative. 
E. B. Spaulding, Gilbert Mfg. Co. 


U. S. Rubber Officers Re-elected 


NEw YorK City, March 23—The new- 
ly elected board of directors of the 
United States Rubber Co. met to-day for 
organization and elected the following 
officers: President, S. P. Colt; vice-presi 
dents, J. B. Ford and Lester Leland; 
vice-president in charge of development 
work, R. B. Price; vice-president in 
charge of mechanical department, E. S. 
Williams; assistant to president, J. N. 
Gunn; secretary, Samuel Norris; assist- 
ant secretary, J. D. Carberry; treasurer, 
W. G. Parsons; assistant treasurer, E. J. 
Hathorne. 


Winding Up Streator Affairs 


STREATOR, ILL., March 27—Sidney C. 
Eastman, referee in bankruptcy, is mak- 
ing an effort to wind up the affairs of 
the Streator Motor Car Co., a numbe! 
of modern buildings suitable for a manu- 
facturing plant, and seven acres of land 
contiguous being included. Bids were 
received by the referee at his office, 907 
Monadnock Block, Chicago, March 2%. 
All creditors have received notice of th: 
proposed sale and that they will be pe! 
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mitted to file objections at a hearing be- 
fore E. U. Henry, referee in bankruptcy, 
at his office in Peoria, Ill., on March 31. 
The plant is now occupied by A. C. Bar- 
ley, who has formed a new company for 
the manufacture of automobiles. He has 
a lease and owns the equipment but not 
the buildings. It is presumed that Bar- 
ley will be one of the bidders. 


Twin City Four Wheel Drive Mfg. Co. 
Incorporated 


St. Pauu., MINN., March 25—The 
Twin City Four Wheel Drive Mfg. Co., 
which is completing a plant at Uni- 
versity and Cromwell Avenues, has filed 
incorporation papers, putting capital at 
$1,000,000. Officers are: President, D. 
W. Henry; vice-president, J. E. Hayes; 
secretary, J. R. Hayes. Other incorpo- 
rators are C. W. Kelly and C. W. Guilder. 
The first meeting will be April 4. The 
company makes the Ware truck. 


United Truck Sales 50 per Cent Better 

GRAND Rapips, MIicH., March 25—Dur- 
ing the first half of March the sales of 
the United Motor Truck Co. were 50 per 
cent in excess of the sales of the month 
of February, which was itself 119 per 
cent better than January. 


Frost and Merriman on Jackson Board 
JACKSON, MIcH., March 24—At the an- 
nual election of directors for the Jackson 
Chamber of Commerce, E. J. Frost of 
the Frost Gear & Machine Co. and Mark 
Merriman of the Hayes Wheel Co. were 
elected to the board of directors. 


Automobile Securities Quotations on the New York and Detroit Exchanges 


-———1915—_, 
Bid Asked 
Aieax Rubber Co. (mew). .<.ci.ccccces Pies - 
Aluminum Castings pfd............... 96 100 
eS EER ee ee ee ree 78 82 
Chalmers Motor Co. com............. «- 81 
Chalmers Motor Co. pfd.............. 90 92% 
CROCCPORSE ON Cia inc cic 0.0 ee Cases abe -. 
Electric Storage Battery Co........... — an 
Firestone Tire & Rubber Co. com...... 398 402 
Firestone Tire & Rubber Co. pfd..... 110 112 
General Motors Co, com...........e0- 113 115 
General Bioters Co. pid. 2. oes siceecs 98% 993 
B, F. Goodrien Co. COM... ccccsscces 37% 38 
B F, Goodrich Co. fd coc erecsececces 97 100 
Goodyear Tire & Rubber ee 192 194 
vodyear Tire & Rubber Co. pfd..... 103% 104! 
Ce ee ee eee $5 ee 
International Motor bo WS wore sions 5Y% 7 
International Motor Co. pfd.......... 20 22 
Kelly-Springfield Tire Co. com........ 117 118 
Kelly-Springfield Tire Co. 1st pfd..... 81 83 
Kelly-Springfield Tire Co. 2d pfd...... 124 126 
Maxwell Motor Co. com.............. 32% 33 
Maxwell Motor Co. ist pfd........... 73% 75% 
Maxwell Motor Co. 2d pfd............ 3014 30% 
Miller Rubber Co. com............... 165 170 
Miller Rubber Co.. pfd.......00..c02r00% 101 103 
New Departure BEE: SOs ROMs 6 06:0 nase 134 135 
New Departure Mfg. Co. pfd.......... 106 109 


Packard Motor Car Co. com.......... 80 95 


Packard Motor Car Co. pfd........... 93% 97Y 
Paige-Detroit Motor Car............+. ae we 
Peerless Motor & Truck Corp......... = oS 
Portage Rubber Co. com............- 34 36 
Portage Rubber Co, pfd........ 0000. 85 90 
Ve ge” ae ee a ea 
“Reo Motor Truck Co......c.ceccess 11 12 
Te ko A eee 28% 29 
Splitdoré Electric Co. pfd............. : .- 
Stewart-Warner Speed. Corp. com..... 57% 58% 
Stewart-Warner Speed. Corp. pfd..... 102 105 
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Security Prices 
Lower 


Overland, Studebaker, and 
Maxwell Common Issues 
Show Decline 


NEw York City, March 28—Automo- 
bile issues were erratic last week and 
prices were much lower. Up to the pre- 
vious week prices were generally steady 
and higher. Chevrolet and Chalmers 
this week continued their rise of last 
week, while those stocks which have 
shown strength throughout this month 
suddenly dropped from 1 to 10 points. 
Chevrolet closed on Saturday at 164, a 
record price, while Chalmers closed at 
158, having risen 8 points during the 
week. 

Though Maxwell common dropped 3% 
points, the stock has shown much 
strength, due to expectation of larger 
earnings after April 1. During the 
early part of last week Maxwell issues 
were very prominent in the market. 

There was little activity in General 
Motors stocks, the common remaining 
unchanged and the preferred going down 
% point. It is expected that the direc- 
tors of that company will meet to take 
action on the dividend during the first 
week of April. 

Studebaker common and _ preferred 
dropped 5 and 2 points, respectively. It 
is believed that net earnings of this 
corporation for the quarter ending March 
31 will be around $3,000,000. It will be 
recalled that on March 1 Studebaker 
paid off from the treasury resources the 





——1916——. Wk’s -—1915—,, -——191 Wk’s 
Bid Asked Ch’ge Bid Asked Bid Asked Ch’ge 
68% 70% —1y% Studebaker Corp... Com. ......0000ccecss 48% 49% 141 142 —5 
ss = as Studenawer COPD, DEE s 5.0.66 saiveewiesces 94 95% 111 112 —1l 
75 85 —10 Swinehart Tire & Rubber Co.......... 74% 76 88 90 +1 
158 162 +8 WR eivnincic wckwees Ste wad enw haee 134 135 195 200 —6% 
99 101 + ES, Se Ge. COM os. wis cidiciviccneciwwec 63% 65 52% 52% —1% 
164 167 +4 ee 103 10534 109 111 —%\% 
60 63 —3% Ve fo eee . 103 108 223 226 —1 
745 755 : White Motor Co. (new)....... ee” ae ee 51 53 znd 
113 ~ Willys-Overland Co. com 120 121 229 232 —5 
480 500 oa Witlys-Overiand Co. pid... ccccecasee 99% 101 104 107 —1l 
a) 
17244 3% a Official Quotations of the Detroit Stock Exchange 
-—- =~ ACTIVE STOCKS 
112 116 pat Pitty) ROG ICG os. .ccncc cies eninsyeoes - oF 31 32% =O 
a a4 Chalmers Motor Co. com............. = 80 159 166 —2 
20 24 a Chaimers Motor Co. p16. ...6.0:020.0050% 90 92% 97 100 —1 
35 40 Continental Motor Co. com........... ni 185 34 35 —% 
74% 75% Continental Motor Co, pfd........... 80 85 9% 10% +% 
96 98 z Ford Motor Co. of Canada............ 525 550 me 395 +45 
as ce cos General Motors Co. com...........++- 117 ae 470 500 5 
69 70 —gie General Motors Co. pfd...........0. 99 100 114 116 1 
85 87 si Maxwell Motor Co. com.............. 33 34% 68% 71% 6 
54 56 6 Maxwell Motor Co. Ist pfd........... 75 77 84 88 = 
235 240 A Maxwell Motor Co. 2d pfd............ 30% 32 53 56 +6% 
112 116 Packard Motor Car Co. com.......... 0 167% 173% —1%,: 
111 as ce Packard Motor Car Co, pfd........... 93% 97% .. 104 i 
175 180 +410 Paige-Detroit Motor Car Co........... ; x 700 725 +10 
160 175 <a fo ee 28% 29 33% 34% +41 
100 104 a ee ae rr 11 12 a 27 —2y% 
690 ay vi Studebaser Corp. COMM. ..o:.0.06600s00008 48 50 142 14444 —3% 
26 27 —ft% Ee a ee 93 95 111 ate “ee 
a ye “7 INACTIVE STOCKS 
10 16 we *Atins Drop Forge Coie oi oi iic0ccswsciece 25 a 40 a 
26 28 a 32 Kelsey Wheel Co. .......cccccecesees 5 a 450 540 +15 
33%, 344 + % i, Oe ee. Se cr 183% 20% £29 33 a 
ee i a. Regal Motor Car Co. 0: 0.cccc cs sseese we 25 ny 16 . 
87 ys 
109 ee ‘. % *Par value $10. 
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last of its notes amounting to $2,305,000, 
so -that this year all profits accrue di- 
rectly to the preferred and common 
stocks. The preferred dividend takes 
less than $770,000 yearly. 

Detroit issues were steady, with a few 
substantial gains. Canadian Ford and 
Paige-Detroit featured with rises of 45 
and 10 points, respectively. Maxwell 
common and second preferred were also 
strong, with 6 and 6%4-point rises. The 
rise in Canadian Ford may be attributed 
somewhat to the report that the Cana- 
dian government will not make the spe- 
cial war tax as drastic as it was first 
announced, and that the Ford company 
will thus not have to pay $2,000,000 or 
more. Reports also have it that the 
business of the company has been much 
better than was anticipated and the de- 
mand in that country continues to be 
such a very good fiscal year is assured. 

There has been quite a bit of trading 
in Maxwell stocks, brokers having re- 
ceived reports indicating that the con- 
cern is doing exceptionally well. There 
were some transactions in Kelsey Wheel 
stock, which caused this stock to rise 15 
points, bid, and nearly 100 points asked. 
There were a few sales of Paige-Detroit 
stock at 725, or 35 points better than 
the previous sale of the stock. General 
Motors shares were sold at 485. 


Dividends Declared 


Gray & Davis; quarterly of 1% per 
cent on preferred, payable April 1 to 
stock of record March 2. 

Kelly-Springfield Tire Co.; quarterly 
of 1% per cent on 6 per cent preferred, 
payable April 1 to stock of record at 
close of business March 18. 
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Burman Wins at 
; San Diego 


Peugeot Covers Freakish 50- 
Mile Course at 52.14 M.P.H. 
—38,000 Spectators 


EXPOSITION GROUNDS, San Diego, Cal., 
March 25—Bob Burman in the Peugeot 
won the freakiest race of his career to- 
day when he captured the Exposition cup 
race before a crowd estimated at 38,000. 

The race on the Exposition Grounds 
this afternoon was the first boulevard 
race ever run under the sanction of the 
A. A. A. and it will probably be recog- 
nized as a world’s boulevard race record, 
at least until the Corona classic is run, 
April 8. 

Considering the nature of the course, 
the time made was remarkable. Bur- 
man covered the 50 miles at a speed of 
52.14 m.p.h., in 57 min., 30 4/5 sec. 
Teddy Tetzlaff, on the Los Angeles-built 
Milac, was second to get to the checkered 
flag, his time being 58 min., 20 2/5 sec., 
or 51.42 m.p.h. Barney Oldfield on the 
Delage finished third, doing the distance 
in 59 min., 15 sec., or at 50.58 m.p.h., and 
Cliff Durant on the Durant Special 
crossed the line after driving 1 hr., 2/5 
sec. 

An Early Mix-up 

On account of the many turns and the 
narrowness of the course only four cars 
were allowed to start. On the opening 
lap, Durant, Tetzlaff and Burman over- 
ran a turn and tangled up in the safety 
zone. Durant’s car suffered the most 
damage. He broke several spokes out 
of a rear wheel and bent his frame; but 
after changing the wheel and incidental- 
ly losing two laps, he continued in the 
race and made up a lap before the end 
of the 50 miles. 

Oldfield jumped out in the lead on the 
first lap and while the drivers were 
getting back on the course after the near- 
disastrous affair on the curve, Barney 
stepped half a lap to the good on Bur- 
man and Tetzlaff. On the third lap Bar- 
ney jarred his oil line loose and for the 
rest of the race he and his mechanic had 
to ride through a spray of lubricating 
fluid. The leaky oil line spoiled Barney’s 
chances for first money and had not 
Durant lost two entire laps, Barney 
would have been the last to get to the 
checkered flag. He knew that he could 
not stop and repair the damage without 
losing at least two laps and, therefore, 
kept up at the best speed possible and 
gradually dropped back as Burman and 
Tetzlaff forged ahead. 

The arrangements for the race were 
as novel as the course was freaky. The 
home of Bosco the snake-eater was used 
as the judges’ stand. The pits were lo- 
cated in an animal cage, vacated for the 
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afternoon on account of the races, and 
the official grandstand consisted of sev- 
eral hundred benches placed on the main 
street of Grizzly Gulch, the famous ’49 
camp. 

After Burman passed Oldfield in the 
fourth lap he held the lead all the way 
to the finish, although Tetzlaff threatened 
to overtake him several times on the 
curves, | 


Four Entries for Sheepshead Bay 
May 23 Races 


NEw YorK City, March 28—Ralph 
Mulford has entered his Peugeot in the 
150-mile Metropolitan Trophy race to be 
run at the Sheepshead Bay Speedway on 
May 23. Three Crawford specials have 
also been entered. These will be cam- 
paigned this year by William Chandler. 
The cars are equipped with sixteen-valve 
Duesenberg four-cylinder motors. The 
dimensions are 3% by 6% in. Chandler 
will drive one and the others will be 
handled by Dave Lewis and Art Johnson. 
N. G. N. Y. Motor Battery Ready in 

September 


NEw YorK City, March 28—Although 
the first armored motor battery in serv- 
ice in this country was mustered into 
the service of the National Guard of 
New York recently at the armory of the 
Twenty-second Engineers, here, the vehi- 
cles will not be completed until next fall, 
probably next September. Two of the 
vehicles have already been completed, 
these being the Jeffery four-wheel-driven 
service truck and one of the armored 
Locomobile chassis. 

The equipment for the battery will 
cost in the neighborhood of $100,000, and 
is in charge of A. F. Masury, chief en- 
gineer of the International Motor Co., 
at whose Metropolitan service station 
the work is being carried on. The funds 
have been donated by Elbert H. Gary, 
Henry C. Frick, James N. Wallace, 
Dudley Olcott II, Col. William F. Thomp- 
son and Lieut. Harry G. Montgomery 
who will command the outfit. 

The company will be mustered into 
service by Lieut.-Col. N. B. Thurston, 
chief ordnance officer of the National 
Guard of New York, and will consist of 
college men of the type who attended the 
Plattsburgh encampment last summer. 
There will be 162 men in the company, 
commanded by Lieutenant Montgomery, 
who will be commissioned as Captain, 
two first lieutenants, three second lieu- 
tenants, twenty sergeants, thirty-six 
corporals and 100 privates. 


Inter-State Has a Drive-away 


Munclir, INp., March 25—One hundred 
and seventy-six distributors, dealers and 
buyers from Indiana and Ohio drove 
away from the Inter-State factory last 
week with 150 new cars. The drive- 
a-way was originated by George Kan- 
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ouse, Indiana distributor. A banquet 
was given Wednesday evening, at which 
the principal address was made by Gen- 
eral Manager B. W. Twyman of the 
Inter-State company. 


Funston Asks for More Trucks 


WASHINGTON, D. C., March 27—Gen- 
eral Funston has sent a hurry call to 
the War Department for two additional 
motor trains. This is due to the exten- 
sion of the line of communication a dis- 
tance of over 200 miles below the border. 
The Fifth Cavalry which was ordered to 
the border a week ago has been sent into 
Mexico to protect the lines of communi- 
cation. It is stated that General Fun- 
ston’s request was based upon the excel- 
lent work being done by the trucks in 
Mexico at the present time and that he 
asked for Jeffery trucks, their four-wheel 
drive adapting them to the road condi- 
tions, which are bad and getting worse. 

It is stated that these two companies 
have already been purchased by the War 
Department. 

De facto President Carranza of 
Mexico is showing a strong disposition 
to delay the granting to the American 
forces of the right to use the Mexican 
railroads and in some quarters it is 
thought the permission will not be granted 
at all. At all events the expedition can- 
not wait for the negotiations to be com- 
pleted, as some of the cavalry regiments 
are stated to be on short rations now. 
For this reason General Funston will be 
supplied with sufficient motor trans- 
portation equipment to make him inde- 
pendent of the railroads in Mexico. 


Packard Preparedness Proved 


DETROIT, MicH., March 23—Readiness 
to aid the government in time of need 
was demonstrated by the Packard Motor 
Car Co. in filling a special order for a 
motor truck transport company similar 
in organization to those recently filled by 
the White and Jeffery companies. In 
less than 22 hr. after the receipt of the 
order, Monday night, March 20, for 
twenty-seven trucks for the use of the 
Quartermaster Corps in Mexico, a 
special train of fourteen steel freight 
cars and one Pullman left the factory 
with the right of way to Columbus, N. M. 
The train carried the complete company 
of the trucks and thirty-three recruits 
for the service. 

The train was scheduled to make the 
trip to the Mexican border in 51 hr. The 
recruits were secured by calling a mass 
meeting in the Packard shops. It is 
said that 1000 men volunteered. When 
the thirty-three were selected, they were 
given 6 hr. to pack their belongings into 
small handbags, settle their business 
affairs and report at the train. 

A special night shift was put onto the 
job of constructing the trucks 2 hr. after 
the order was received. 
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50,000 at Pittsburgh 
Show 


Steel and Munitions Boom 
Renders Territory Prosperous 
—Expect Big Sales 


PITTSBURGH, March 28—The twelfth 
annual show of the Automobile Dealers’ 
Association of Pittsburgh in Motor 
Square Garden, East End, which closed 
March 25, has been an exceptional ex- 
hibit in several ways. First, the attend- 
ance has broken all previous show rec- 
ords. It is estimated that during the 
seven nights and six afternoons of the 
show more than 50,000 different people 
visited Motor Square Garden. 

In the matter of displays this show 
also took a front rank. Over 300 cars 
were on exhibit, representing seventy- 
one different makes. Chief interest 
centered in the twelves and eights. A 
considerable number of these were sold 
right from the Garden. The display of 
accessories was larger than for several 
years. Accessory manufacturers have 
been a little shy the past two years about 
investing their money, but this year they 
came forward strongly and there was a 
large number of exhibits. 


Friction Avoided 


The management of this show suc- 
ceeded in putting in a show without any 
friction such as has characterized the 
show situation in this city for the past 
few years. Letters were sent out to 
more than 1200 dealers in tri-State terri- 
tory, and a very large proportion of 
these dealers attended the show. In 
fact, the interest shown by dealers this 
week has been far and away the most 
encouraging feature of the show. It was 
reported to-day that nearly 100 cars had 
been sold up to this date, and it is ex- 
pected that with to-day’s sales this num- 
ber will be considerably increased. Many 
dealers from outlying points have picked 
out their favorite cars at the show and 
have arranged for an allotment of from 
four to six cars. 

The 1200 dealers in tri-State territory, 
most of them located within 40 miles of 
Pittsburgh, are looking for very much 
the best season that they have had for 
years. The reasons for this are not hard 
to find. Last year Pennsylvania had very 
abundant crops, and farmers have been 
prospering beyond the average on ac- 
count of this fact and the higher prices 
which they are receiving for their prod- 
ucts. This makes it certain that sales by 
country dealers will be very much larger 
than for a long time. 


Steel Boom Means Sales 


Coming nearer to the city, there is the 
unprecedented activity in the steel busi- 


THE AUTOMOBILE 


ness as a sure forerunner of big sales 
this year. All steel records have been 
broken during the past few months. The 
total number of men employed in the 
steel mills in the immediate Pittsburgh 
district would probably be at the present 
time between 55,000 and 60,000. This is 
exclusive of all other manufacturing 
plants which are allied with the steel in- 
terests, and shows why the payrolls in 
this district are now running at a total 
of more than $1,3000,000 per day, accord- 
ing to bank statements. 

Wages are being raised in all the big 
plants throughout this section. 

Bank clearances in this district are 
running from $1,000,000 to $1,500,000 
per day more than the corresponding 
days of 1915. Added to this is the still 
more encouraging fact that activity in 
the steel industry is assured for the en- 
tire year. Bookings are now being made 
in many lines for 1917 delivery. A few 
of the big concerns in the Pittsburgh dis- 
trict are sold up to late in the fall, and 
many of them to Jan. 1, 1917. It is to be 
noted, also, that the average price of 
steel products, taking the entire list, is 
$20 per ton higher now than the average 
of the past ten years. 

In the coal and coke industry there 
is also enormous activity. Coke ovens 
are running at about 96 per cent or 98 
per cent capacity. Coal mines through- 
out the tri-State territory are doing 
nearly as well. The question of getting 
labor is becoming a very serious one, ow- 
ing to the large number of foreigners 
who went back to Europe to fight. 

In all machinery plants and munition 
factories it is a hard problem to get 
enough men to equip the plants. The 
Westinghouse Electric & Manufacturing 
Co. is employing by far the largest total 
of men in its history. Other smaller con- 
cerns have similar reports to make. The 
scarcity of labor in this territory has not 
been so great for ten years as now. 


Hills No Handicap 


All this means that there is an enor- 
mous amount of money in circulation in 
the Pittsburgh district and throughout 
western Pennsylvania, eastern Ohio and 
West Virginia. Dealers are going to get 
a large amount of it. The popularity of 
the motor car was never so great as it is 
to-day. The feeling that Pennsylvania 
hills were not made for automobiles has 
been entirely dissipated. 

Dealers report that sales since Jan. 1 
are more than double what they were for 
the first three months of last year. Some 
agencies have a much better gain than 
this to report. One organization, for in- 
stance, sold four cars in January of 1915 
and twenty-six in January of this year. 
The February and March totals will be 
in about the same ratio, and the com- 
pany announces that its sales for three 
months will be at least four times as 
large as in 1915. Not only the high- 
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priced cars, but especially the low- and 
medium-priced cars, are going to make 
enormous gains in their sales this spring. 

The total number of owners in Alle- 
gheny County is estimated at 14,000, and 
in tri-State territory this number would 
probably come up to over 20,000. There 
is only one consideration that is going to 
cut down the sales of cars this year. 
This is the high price of gasoline. This, 
according to well-posted dealers, is not 
likely to affect seriously buyers of cars 
costing from $3,000 up. It will, however, 
make a considerable difference probably 
in the sales of cars ranging in price from 
$500 to $1,500, and already this factor 
has spoiled many sales. 


May Abandon Danville Show 


DANVILLE, ILL., March 27—Being un- 
able to find a building in Danville large 
enough to accommodate the proposed au- 
tomobile show of the Automobile Dealers’ 
Association of Danville and eastern IIli- 
nois, it was found necessary to ask the 
City Council to permit the use of Van 
Buren Street between Hazel and Jack- 
son Streets. The Council, after long 
debate, denied the petition on the ground 
that the city would be responsible for any 
damage that might accrue from the 
blocking of the thoroughfare. The deal- 
ers are now trying to find a lot suitable. 
If unsuccessful, the show will be aban- 
doned. 


Motor-Power Show Soon 


SAN FRANCISCO, CAL., March 28—The 
first annual Pacific Coast Motor Power 
Show has been scheduled to take place 
April 26 to May 6 in the new $1,000,000 
municipal auditorium of Oakland, Cal. 
Some 50,000 sq. ft. of floorspace will be 
occupied by the exhibition. The Lincoln 
Highway Assn. is interested in the en- 
terprise and L. E. Warford, Pacific 
Coast representative of the association, 
is acting as secretary of the show. All 
types of gasoline-propelled vehicles will 
be exhibited, including motor trucks and 
tractors. 


Ninth Market Report Coming 


CuicaGo, ILu., March 27—In its ninth 
edition of the National Used Car Mar- 
ket Report the Chicago Automobile 
Trade Association plans to make the 
issue more comprehensive than any that 
has previously appeared. Letters are 
now being sent to subscribers and also 
to non-subscribers, urging that the used 
car prices be placed in the hands of 
Assistant Secretary T. D. Beard by 
April 1. The sales asked for are those 
occurring between Dec. 21 and March 21. 

Originally the secretaries of local as- 
sociations were requested to collect the 
reports of sales in their cities, but it has 
been found facilitating to have the infor- 
mation sent by the individual dealers, 
and this plan is now being followed. 
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South American Market Needs Delicate 


Handling 


Great Care with Exports Reason of European Success 
in Southern Continent 


act business with the South American countries on 

a credit basis, unless they are willing to ship goods as 
ordered, so that they will reach their destination in good 
condition, and unless an American merchant marine is estab- 
lished, there is little prospect that after the European war 
the United States will receive the large business that it could 
get from South America. 

This is the opinion of Peter S. Steenstrup, South American 
sales representative of the Hupp Motor Car Corp., who re- 
turned recently from his third trip to South American ports, 
during which he investigated present conditions and the 
future trade possibilities in Argentina, Brazil, Peru, Chile 
and the West Indies. 

Speaking from the point of view of the automobile busi- 
ness, Mr. Steenstrup believes that there will be an increasing 
demand for American-made cars, especially of medium price. 
The wealthy class will continue to purchase expensive Euro- 
pean cars, to a limited extent, even used cars of European 
origin in preference to the American car. 


Credit Is Essential 


The most serious obstacle in connection with our trade 
expansion in South America is the matter of credit, says Mr. 
Steenstrup. The merchants, manufacturers, and in fact 
everybody doing an import and export business, have been 
and are still operating on a credit basis with Europe. Just 
now some do business on a cash basis with America because 
they cannot help themselves, for otherwise they could not get 
the goods they need. However, as soon as the war is over 
these importers will again renew their commercial relations 
with Europe, especially with the German concerns with 
which they have done business formerly. 

This is because they have the assurance that they will 
continue to be given credit by these German concerns and 
because that is the only way they want to do business. Prac- 
tically ever since there has been business intercourse be- 
tween South America and Europe, it has been on a credit 
basis and this custom is now national and will not be changed. 

Another reason why Europe will most likely again receive 
the bulk of the South American trade after the war is that 
the manufacturers of Europe, and especially of Germany, 
have always been most careful in sending the goods ordered 
the way they were wanted, that is, packing them carefully 
and seeing to it that shipments are handled with great care. 


U vee American manufacturers are willing to trans- 


Careless Shipping Does Harm 


Mr. Steenstrup further complains that American manu- 
facturers do not seem to be willing to follow either the 
wishes of the South American firms as to what they want, 
but also are careless in shipping goods. Thus shipments 
coming from the United States very often arrive in a most 
unsatisfactory condition, sometimes broken up, sometimes 
with part of the contents missing, because of the poor and 
insufficient packing material used. In many instances, also 
the shipping documents are faulty or incomplete, which often 
causes long delays and extra expense. But above these great 
mistakes and evidence of carelessness, is the fact that often 
the goods shipped are not what was ordered, but something 
“just about” what was wanted. 


European concerns do not do this, and in case they would 
have to make a substitution, they either write or cable the 
fact and await instructions. “In a word,” says Mr. Steen- 
strup, “from what I saw and heard, it seems that the American 
manufacturer really does not want to go to the trouble to 
take care of his export business in the right way. He often 
has not the kind of competent men needed to attend to the 
export end of the business and does not seem to think seri- 
ously enough about the matter.” 

The lack of direct American shipping facilities, in other 
words, the fact that the United States has no merchant 
marine, has always been and will continue to be one of the 
greatest obstacles in the way of the trade expansion of this 
country with South America. 

Business men and government officials find it extraordi- 
narily strange that the United States, with its tremendous 
export business, is unwilling to provide itself with American- 
built ships, for direct trade connection with South America. 
The fact that most goods exported from the United States 
come in either British or German bottoms instead of Amer- 
ican ships, has been and will be exploited to good advantage 
by the European manufacturers and exporters, with their 
customers in South America and, as long as this condition 
prevails the importers in those countries will continue giving 
their business to Europe. 


Money Values Fall 


Conditions at the present time are not any too good in 
South America, except in Argentina. This is the only coun- 
try where money exchange has not fluctuated and where the 
national finances are in good shape. All other countries are 
deeply in debt, owe much money abroad and must keep on 
borrowing due to the shortage in revenues. 

In Brazil, for instance, the value of the milreis, which be- 
fore the war was 32 cents in American money, has dropped 
to 24 cents. This means that everything costs one-third 
more in our money; that an automobile, for instance, which 
could be purchased for $1,000 before the war, now costs at 
least $1,300, although identical in construction and equip- 


ment. In Chile the peso was worth 18 cents gold before the 
war. Now it is worth 15 cents gold, and this may drop to 
14 cents. 


There are at the present time probably about 40,000 auto- 
mobiles in all South America, and a large percentage of them 
are in Argentina. In this country touring is enjoyed to a 
small extent, while in the other countries the roads are gen- 
erally impossible beyond 10 or 20 miles from the larger 
cities. 

A feature which has impressed Mr. Steenstrup is that 
nearly all South American countries have excellent trade 
promotion systems and many very competent trade advisers. 
The governments spend much money for extensive investi- 
gations in foreign countries for the purpose of learning 
where products of South America can best be sold and where it 
is best to purchase goods needed. Close business relations 
are established with Europe and there is a constant inter- 
change with a view to a better understanding and improv- 
ing trade. Competent men are sent to Europe and they 
make thorough investigations on the ground, and usually 
obtain good results. 
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four cycles of operation. His conception of the dif- 
ferent operations is clearly set forth in his patent. 


Here is how he expressed it: 


“It will be seen that there are four strokes of the 
piston required for one complete operation, namely : 
an outstroke for drawing in the charge of com- 
bustible mixture and air, an instroke for compress- 
ing the gases, a second stroke when the piston is 
propelled on the ignition of the gases, and a second 
instroke for expelling the products of combustion. 
The slide valve V consequently has to perform one 
to-and-fro motion while the piston is performing 


these four operations.” 


Otto Type Supersedes Brayton 


If we compare the Otto engine with the Brayton 
two-cycle engine of last week, which was its great 
predecessor, it will be readily seen that the com- 
pressed air in the Brayton engine lost heat in the 
compressing cylinder and in the storage tank or 
reservoir, and also in the pipes and valves leading 
to the cylinder in which it was exploded. Higher 


(Continued from page 593) 


crankshaft speeds were also possible with the Otto 
type as constructed with the knowledge of that day, 


and therefore the Brayton engine not only dis- 


appeared from the market within the next ten 
years but air engines generally ceased to be a factor 
in motor vehicle work, although continued for many 
stationary purposes where small power was re- 
quired, such as pumping water, until after the end 
of the century. That this disappearance is due to 
one of those waves of public opinion which we have 
seen so frequently recurring is more probable than 
that the air engine has been finally and fully super- 


seded. They had many points of merit which may 
some day restore them to public favor, a fact to be 
noted in these days of multiple-cylinder engines. 


The modern gas turbine is beginning to look very 
simple compared with modern automobile power 
plants, and some forms of it closely resemble the 
internal combustion idea introduced by Cayley 
more than 100 years ago and they show efficiencies 
nearly as high as did Lenoir’s engines at the time 
of the Civil War. 


Increasing the Thermal Efficiency of the Engine 


50 per cent further than the induction stroke, but cutting 


(Continued from page 579) 


hand lever on steering wheel. The rarefaction of the mix- 








off earlier as the load gets lighter, is shown at GH, while 
IH is theoretically the efficiency curve of a complete expan- 
sion engine, in which the compression is increased inversely, 
and the fuel directly as the load. 

In solving the mechanical problem provision is made for 
retarding the beginning of compression when cranking, 
thereby introducing with the normal high compression no 
starting difficulties. A standard carbureter would require 
no change in adjustment for full load, but would require a 
fuel opening which would vary inversely with the amount of 
air induced. The fuel valve and cut-off lever would be con- 
nected together and operated by the accelerator pedal or 


ture in cylinder at full load induces expansion, gasification 
and a thorough commingling of the combustible molecules 
before compression, a condition which insures rapid ignition 
and perfect combustion. 

While the thermal efficiency of complete expansion engines 
has been excelled only by engines of the Diesel type, there 
may arise unforeseen difficulties in increasing the compres- 
sion inversely as the load, yet the possibility of developing 
an automobile motor whose thermal efficiency is at least 15 to 
20 per cent higher than the best engines extant, and one in 
which the efficiency is as high at the partial load at whith it 
is usually run as at full power, should be of vital interest. 


Two of Several Chalmers Dealers’ Meetings Last Week 


Colorado Chalmers Dealers Hold Get- 
Together Meeting in Denver 

DENVER, CoLo., March 24—A bigger- 
and-better-business dinner for Colorado 
Chalmers dealers was held last night in 
the Savoy Hotel and attended by about 
thirty dealers from the State. The affair 
was arranged by E. J. Johnson, Chal- 
mers distributor for Colorado and adja- 
cent mountain territory, and by Frank 
B. Willis, general sales manager from 
the Chalmers factory. The dinner fol- 
lowed an afternoon meeting, conducted 
by the Chalmers representatives, but at- 
tended also by many local distributors 
and dealers handling other cars, the 
earlier meeting being for the purpose of 


promoting greater co-operation in the 
motor car industry throughout the Rocky 
Mountain district, improving efficiency of 
selling methods, display plans and gen- 
eral management of the business. 
Speeches were made by Mr. Willis, Pres- 
ident W. W. Barnett of the Automobile 
Trades Assn. of Colorado, E. E. Som- 
mers, president of the Colorado Good 
Roads Assn. and director of the Denver 
Motor Club; Frank M. Cochran of the 
Denver Maxwell agency, and President 
Thomas B. Stearns of the Chamber of 
Commerce. Visiting dealers reported 
favorable prospects for increased sales 
and for extensive road improvements 
and other community developments. 


200 Chalmers Northwest Co. Representa- 
tives Meet in Minneapolis 

MINNEAPOLIS, MINN., March 25—More 
that 200 representatives of the Chalmers 
Northwest Co. of Minneapolis attended 
a sales convention March 30-April 1 at 
the West Hotel. It was the last of a 
series by the factory company in the 
United States. Dealers were from Min- 
nesota and the Dakotas. Paul Smith, 
vice-president, from Detroit, presided. 
Among the speakers were L. A. Van 
Patten, advertising counsel; F. B. Willis, 
sales manager, and Harry Miller, service 
manager. A banquet and a luncheon and 
motion pictures of the factory were on 
the entertainment list. 
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Meteor Car Co. to Add—The Meteor 
Motor Car Co., Piqua, Ohio, will soon fit 
up part of its plant for the manufacture 
of automobile bodies. 

Cowan Truck Increases Space — The 
Cowan Truck Co., Holyoke, Mass., has let 
a contract for the erection of a two-story 
100 by 200-ft. factory. 


North Dakota Co. Builds—The Mis- 
souri Valley Motor Co. is planning a 
three-story reinforced concrete plant. 
The estimated cost is $30,000. 

Oklahoma Body Co. to Build — The 
Sharpe Motor Car & Body Co., Oklahoma 
City, Okla., will equip a plant for the 
manufacture of automobile bodies. 


Niles Car to Make Trucks—The Niles 
Car Mfg. Co., Niles, Ohio, will add 
to its present line of products the manu- 
facture of trucks and accessories. 


Anderson Co. Taking Body Orders— 
The Anderson Motor Co., Rock Hill, S. C., 
in addition to manufacturing automo- 


biles, is also making bodies for other con- 
cerns. 


Stutz Begins Erection of New Addi- 
tion—The Stutz Motor Car Co., Indianap- 
olis, Ind., has begun the erection of a 
four-story addition, 70 by 204 ft., to cost 
$100,000. 


Marion Tire Increases—The Marion 
Tire & Rubber Co., Marion,. Ohio, will 
shortly begin the erection of a new plant 
which will include two concrete buildings, 
each 50 by 100 ft. 


Warner Trailer Leases Plant—The 
Warner Auto Trailer Co., Beloit, Wis., 
has leased the J. Thompson’s Sons Mfg. 
Co. plant and will begin operations as 
soon as equipment is installed. 


Muskegon Concern to Enlarge—Addi- 
tions necessitating an expenditure of 
$200,000, it is said, will be made to the 
foundry works of Campbell, Wyant & 
Cannon, Muskegon, Mich. This concern 
started in a very small way in 1909 with 
only a few employees. Today there are 
over 1100 men on its payroll. 


Babcock Spring Co. Formed—The Bab- 
cock Automobile Spring Co., Milwaukee, 
Wis., has been incorporated with a capi- 
tal of $15,000. The incorporators are C. 
Babcock, R. S. Babcock and W. J. McEl- 
roy. The plant is located at 192-194 Mil- 
waukee Street, and specializes in the 
manufacture of automobile and other ve- 
hicle springs. 

Polson Rubber Building Cleveland 
Plant—The Polson Rubber Co., Kansas 
City, Mo., maker of automobile tire acces- 
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sories, on account of increase in business, 
is erecting a factory in Cleveland, Ohio, 
where it will make blowout patches, hook- 
on boots, reliners, etc. The new plant is 
under the personal supervision of H. B. 
Polson, and will be making shipments by 
Feb. 1. C. A. Polson will continue in 
charge of the Kansas City plant. 


Victor Rubber Adds—Brick and con- 
crete additions will be started in the near 
future at the Victor Rubber Co., Spring- 
field, Ohio. The additions, five in num- 
ber, will be one story high. They will 
practically double the production of the 
plant. The company employs about 400 
persons at present. The new additions 
will make possible an increase of about 
50 per cent in the working force. 


Takes Over Superior Auto Parts Co.— 
The entire business, stock and good will 
of the Superior Auto Parts Co., Indiana- 
polis, sole distributor of the R & M con- 
form piston ring, has been taken over by 
the Modern Electric & Machine Co., that 
city. During the past year the Modern 
Electric company has added to its line the 
R & M aluminum piston and has en- 
larged its plant. T. A. Meyer is presi- 
dent and general manager of the com- 
pany. 


The Automobile Calendar 


March 25-April 1..Wheeling, W. Va., 
Market Auditorium. 
March 27-April 1.. Danville, Ill., Show, East- 
° ern Illinois Dealers. 
March 27-April 1. Johnstown, 


Show, 


Pa., Show, 
Auditorium; Johnstown 
Auto Show Promoters. 


A. E. Oldham, manager. 
March 27-April 1..Zanesville, Ohio, First An- 
nual Southeastern Show, 
Airdome. 
March 28-April 3..Manchester, N. H., Show, 
Under Auspices Couture 
Bros. Academy. 


PTS BOB aes cw delee Butte, Mont., Home Indus- 
try Electric & Auto 
Show, Holland Arena, 


H. W. West, Mer. 

..Twin Falls, Idaho, Show, 
Oliver Tabernacle, B. H. 
Fuller, Mgr. 

....Corona, Cal., 300-Mile Bou- 
levard Race, Citrus Belt 
Racing Assn. 

April 10-15....... Seattle, Wash., Show, 

Show, 


Arena. 
April 12-15.. Tll., 
Uni- 


April 3-8.. 


April 8.. 


..Champaign, 
Gymnasium Blidg., 
versity, Ill. 

..Milwaukee, Wis., Garage- 
Circuit Exposition, Mil- 
waukee Automobile Deal- 


April 14-16. 


ers. 
April 15..........Altoona, Pa., Pennsylvania 
State Motor Federation. 
April 26-May 6...Oakland, Cal., First Annual 
Pacific Coast Motor 
Power and Automobile 
Show, Automobile Indus- 


tries Assn. 
: 2 ee Sioux City, Ia., Speedway 
Race, Sioux City Speed- 


way Assn. 


os oka aie Hot Springs, Va., N. A. A. 
A. de Meeting, The 
Homestead. 

May 13..... -_New York City, Sheeps- 


head Bay Speedway Race. 
Metropolitan Trophy, 150 
miles; Queens Cup, 50 
miles; Coney Island Cup, 
20 miles, and Brooklyn 
handicap for’ non-win- 
ners, 10 miles. 

rr. Chicago Non-Professional 

Speedway Race, Western 
Interclub Speedway 
Park. 

May 26-27....... Del Monte, Cal., Meeting, 
Three Divisions of Na- 
tional Assn. of Automo- 
bile Accessory Jobbers. 

.Des Moines, Ia., Iowa Der- 

by, 20 Miles: Des Moines 

Special, 10 Miles. 

acoma, Wash., 100-Mile 

Speedway Race, Tacoma 

Speedway Assn. 

| are Indianapolis Speedway 

300-Mile Race. 

(ge eee Minneapolis, 

way Race. 
ee eee Chicago Speedway Race. 
International 300 - Mile 
Race, Speedway Park, 
Speedway Park Assn. 
SN Ets > 4 aioe Galesburg, Ill., Track Race, 
100 miles. 
. Des Moines, Iowa, Speed- 
way Free-for-all, 300- 
World’s 


mile race, 

pS Ee ere Detroit, Mich., 
Salesmdnship | Congress, 
Detroit Board of Com- 
merce Bidg. 

: tenet Coeur 4d’Alene, Idaho, Race 

Meet, Hilles-Riegel. 


May 20. 


May 30.... 


(fA 


Minn., Speed- 


July 4... ..Tacoma, Wash., Speedway 
Race, Tacoma Speedway 
Assn. 

tS re Minneapolis 300-Mile Speed 
way Race. 
I uk tar ecw cent Sioux City Speedway Race 
July 15 ....--Omaha, Neb., Speedway 
Race. 
oe Ss” North Yakima, Wash 
Track Race, Riegel-Hil 
ler Co. 

NE Ba ieee econ Tacoma Speedway Rac 
Tacoma Speedway Ass! 

Aug. 11-12.......Pikes Peak, Col., H 
Climb, Pikes Peak Aut 
Highway Co. 

MR BE vine wih aden Portland, Ore., Track Race. 
Riegel-Hiller Co. 

pe, Elgin Road Race, 

aon 60% ...Des Moines Speedway Inv 
tation Race. Limited t 
six entries. 

ES Gin decreases Indianapolis Speedwi' 
Race. 

a Sarre Spokane, Wash., Track 
Race, Inland Auto Assn. 

Gowt. F186... 66. 60s Milwaukee, Wis., Fal 
Show, Wisconsin Stat: 
Fair, Milwaukee Aut® 
mobile Dealers. 

| Sr Providence Speedway Rac 

SS ee Trenton, N. J., Inter-Stat 
Fair. H. P. Murphy 
Racing Sec. 

PE Es. So kicheinracs New York City, Sheepshe:' 
Bay Speedway Race. 

C0 ERR, Omaha Speedway Race. 

CORI... . « thee «,Chicago Speedway Race. 

Oct. 19.... .% . ae .. Indianapolis, Ind., Race, 
“Indianapolis Motor 
Speedway. 

Pn Santa Monica, Cal., Van- 


derbilt Cup and Grand 


Prix Races. 

















March 30, 1916 


* Week in 


Cox Joins Overland—G. H. Cox, Kan- 
sas City district manager for Dodge 
Bros., has resigned to become the as- 
sistant director of branches for the 
Willys-Overland Co. 


Welles Joins Overland—J. W. Welles 
has joined the Willys-Overland Co., To- 
ledo, Ohio. He was formerly designer 
and general manager of the Matthews 
Boat Co., Port Clinton, Ohio. 


Crooker Chalmers Assistant Advertis- 
ing Manager—R. H. Crooker, who was 
advertising manager of the Regal Motor 
Car Co., Detroit, has been appointed as- 
sistant advertising manager of the Chal- 
mers Motor Co. 

Buller Liberty Advertising Mgr.—H. 
L. Buller has been appointed advertis- 
ing manager of the Liberty Motor Car 
Co. He was formerly connected with the 
Oakland Motor Car Co., Pontiac, Mich., 
and the Apperson Bros. Co., Kokomo, 
Ind. 


Boice Forms New Co.—W. S. Boice, 
formerly president of the Boice-Perrine 
Co., Boston, has organized the Boice Mo- 
tor Equipment Co., Boston, located at 
76 Brookline Avenue. This company is 
agent for the Vesta Accumulator Co. 
and the K. W. Ignition Co. 


Bleiler Joins Miller Rubber—J. B. 
Bleiler, formerly vice-president of the 
Overman Cushion Tire Co. and for some 
years connected with the Diamond-Good- 
rich organization, has now joined forces 
with the Miller Rubber Co., Akron, Ohio, 
as manager of the solid truck tire de- 
partment. 


Lang Joins Detroit Gear—Currier 
Lang, who was chief of the civil engi- 
neering department of the Solvay Proc- 
ess Co. during the past eight years, has 
resigned to become assistant general 
manager of the Detroit Gear & Machine 
Co., Detroit, manufacturer of automo- 
bile transmissions and clutches. 

Acton Joins Make-a-Truck — Leslie 
Acton, formerly treasurer of the Flan- 
ders Motor Co., has been elected vice- 
president of the British-American Sales 
Corp., 1708 Broadway, New York City. 
This company is engaged in the manu- 
facture and sale of trucks and Make-a- 
Truck attachments for Ford cars. 

Meers Goes to ’Frisco—I. B. Meers, as- 
sistant sales manager of the King Motor 
Car Co., Detroit, is now in the same ca- 
pacity with the company’s headquarters 
in San Francisco, for the purpose of tak- 
ing charge of the King business on the 
Pacific Coast. R. V. Lull has taken Mr. 
Meers’ place here at the King factory. 
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Motor Men in New Roles 


Sohlinger Flint Varnish Sales Mgr.— 
W. J. Sohlinger has become sales man- 
ager of the Flint Varnish Works, Flint, 
Mich., succeeding A. W. Schaefer, re- 
cently resigned. 


Bailey Joins Silver Staff—William 
Bailey, who has been connected with the 
automobile department of the New York 
Globe, will join the C. T. Silver Co., 
New York distributor of the Overland 
and Peerless. 


Van Riper Joins Chalmers in Detroit— 
L. M. Van Riper has been appointed ad- 
vertising manager and purchasing agent 
by the L. J. Robinson Co., Detroit, Michi- 
gan distributer for the Chalmers. Mr. 
Van Riper has for the last two years han- 
dled the automobile advertising for the 
Sprague Publishing Co. 


Willard Men Move Up—S. S. Jenkins 
has been appointed district manager of 
the Willard Storage Battery Co., in the 
Detroit territory. He has been the man- 
ager of the Willard branch at Indian- 
apolis ever since it was established. F. 
G. Tobin will be assistant district man- 
ager under Mr. Jenkins. 


Join Steel Products Co.—G. V. Sevald, 
for fourteen years manager of the 
Cleveland office of the Detroit Copper 
& Brass Rolling Mills, and R. J. Scot- 
horn, formerly manager of the Detroit 
office of the Columbus Bolt Works, have 
joined the Steel Products Co. selling 
organization in Cleveland. 


Dealer 


Overland Service Station in Memphis 
—The Memphis Overland Co., Memphis, 
Tenn., is planning a three-story service 
station and salesroom at Monroe Avenue 
and Lauderdale Street. 


Hyatt Branch in Seattle—The Hyatt 
Roller Bearing Co., Detroit, Mich., will 
establish a direct service branch at 
Seattle, Wash., thus raising the number 
of its branches to ten. D. B. Bevier 
will be in charge at the starting of the 
new branch. Mr. Bevier was former 
service manager of the company’s branch 
at Los Angeles, Cal., has been made 
district manager for all the Hyatt 
branches on the Coast. J. J. Hanrahan, 
formerly service manager at San Fran- 
cisco, has been transferred to Los An- 
geles, and F. B. Brunton has been made 
service manager at the San Francisco 
branch. The Seattle branch will be for- 
mally opened about the first of April. 
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the Indu sity 


Caister Becomes Sales Mgr.—E. E. 
Caister has become sales manager for 
Al. C. Faulkner Co., Inc., Los Angeles, 
Cal., southern California distributor for 
Marmon cars. Mr. Caister was for nine 
years sales manager for the Earl C. 
Anthony Co. at Los Angeles. 


Miller Heads Wolverine Laboratories 
—The Wolverine Laboratories has been 
formed to specialize in analysis of iron 
and steel, non-ferrous alloys, oils and 
coal. A fully equipped commercial 
laboratory has been opened at 445 How- 
ard Street, Detroit, and is in charge of 
L. F. Miller, formerly chief chemist of 
the Timken-Detroit Axle Co. 


Miller Goes West for Abbott—W. S. 
Miller, newly appointed representative 
of the Consolidated Car Company, maker 
of the Abbott-Detroit, has left for the 
Pacific Coast, as western manager for 
the firm. Mr. Miller’s headquarters will 
be San Francisco. E. L. Sherwood, trav- 
eling representative of the firm, left on 
an extended trip to cover Southern ter- 
ritory. 

Barber Stephens Six Sales Mgr.—A. 
C. Barber, for many years affiliated with 
the Moline Plow Co., trade department, 
has been appointed sales manager for 
the Stephens Six, the new car which is 
to be manufactured by the Moline com- 
pany at the Freeport, IIll., plant. Mr. 
Barber will maintain offices in Moline 
and will make that city headquarters 
of the sales activities of the new mo- 
tor branch. 


Kesser Batavia Mgr.—Franklin Kesser 
has become Eastern district manager of 
the Batavia Rubber Co., New York City. 
Mr. Kesser was for ten years manager 
of the Hartford Rubber Works branch in 
Philadelphia, five years in an executive 
capacity at the Hartford factory, three 
years in executive positions with Akron 
tire companies, and for the past year 
jobbing representative of the Batavia 
Rubber Co. for the Philadelphia market. 

Haas Monroe Sales Mer.—L. D. Haas 
has been appointed sales manager of 
the Monroe Motor Co., Flint, Mich. He 
was formerly in a similar capacity with 
the Chevrolet Motor Co. 


Schafer Joins Sterling Motor — A. E. 
Schafer, who was formerly vice-presi- 
dent and general sales manager of the 
Flint Varnish Works, Flint, Mich., and 
previous to that one of the directors and 
sales manager of the old Abbott-Detroit 
Motor Car Co., has joined the Sterling 
Motor Co., Detroit, Mich., in the capacity 
of general business manager. 
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Winnipeg Items—The business of the 
Russell Motor Co., Winnipeg, Man., has 
been transferred to the Western Canada 
Motor Car Co., and the cars manufac- 
tured by the Canadian-Overland, Co. will 
be handled in Manitoba by this company. 

S. Doupe, recently manager of the 
Winnipeg branch of the Russell Motor 
Car Co., has joined the staff of the Breen 
Motor Co. 


The Alfred Maw Motor Co. has taken 
the Winnipeg and Manitoba agency for 
the Scripps-Booth. 

The Johns-Manville Co. has opened a 
new accessory store on Portage Avenue 
West, Winnipeg, which is attracting a 
large volume of business. 


Detroit King-Dort Co. Splits—A 
change in the distribution of the King 
and Dort cars in Detroit and part of the 
state has become effective today. The 
King Auto Sales Co. has been formed to 
handle the King and the George W. 
Franklin Co. will handle the Dort. For- 
merly both cars were handled by the 
King-Dort Sales Co., of which Mr. Frank- 
lin was general manager. The new King 
sales agency will have its quarters at 
998 Woodward Avenue, where the King- 
Dort company was located. The Frank- 
lin company, which will distribute the 
Dort in Detroit and twenty counties of 
eastern Michigan, will locate at 698 
Woodward Avenue. 


Mountain Retail News—G. E. Turner, 
Fourteenth and Arapahoe Streets, Den- 
ver, has secured the Colorado distributing 
agency for the Smith Form-A Truck at- 
tachment for Fords. 

H. I. Piatt, Grand Junction, Col., Saxon 
and Hupmobile agent, has sold out to go 
into another line of business in Michigan. 

Miller & Smith, Grand Junction, Col., 
Ford service station proprietors, have 
bought H. I. Pitt’s general garage busi- 
ness and moved their service station 
there. 

The Fisk Rubber Co. has moved its 
Denver branch from 1635 Broadway into 
a new building at 1168 Broadway, con- 
structed with large space for service use. 

William Murr, Grand Junction, Col., 
has secured the agency for the Saxon, 
formerly handled by H. I. Piatt. 


Boston Trade Notes—V. A. Charles, 
New England distributor of Inter-State 
cars, has placed a retail agency at Bos- 
ton, with O. J. Vincent, formerly of the 
Chevrolet and Buick salesforces as man- 
ager. Salesrooms have been opened at 
887 Boylston Street. 

J. D. McIntyre, who was manager of 
the wholesale department of the Jackson 
Motor Car Co. of New England, for the 
past year, has gone into business for him- 
self as distributor of the Denby trucks. 

W. A. Frederick, who has been identi- 
fied with motor and tire houses for some 
years, has been made assistant sales 
manager of the Batavia Rubber Co. 
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Iowa News Items—The Louis Otto 
Automobile Co., Davenport, Iowa, has 
closed the agency for the Moon car. 

The Sieg Iron Co., Davenport, has put 
in a complete line of automobile acces- 
sories and garage equipment. A new 
addition to the plant houses the ac- 
cessory department, which occupies 
65,000 ft. of floor space. 


Ohio Trade Items—J. H. Greenwald, 
Cleveland, Ohio, distributor of the Chal- 
mers, has moved to a new location at 
1900 East Nineteenth Street. 

The Motor Equipment, Cleveland, has 
opened a store at 10202 Euclid Avenue, 
where a complete line of motor supplies 
will be carried. L. F. Mau is the man- 
ager. 

W. A. Albaugh, Cleveland, has formed 
the Ohio Metz-Elcar Co., to act as dis- 
tributor of the Elcar and Metz for the 
State of Ohio. He is president of the 
Albaugh Motor Sales Co. 

The Perfection Spring Co., Cleveland, 
has purchased two more lots, making ten 
in all, to be used for the extension of its 
factory buildings on East Sixty-fifth 
Street, which is now under way. 


C. C. Williams has been made sales 
manager of the Stark Auto Co., Cleve- 
land, Ohio, distributor of the Allen car. 

The Overland-Cleveland Co., Cleveland, 
Ohio, has taken over the ninety-nine- 
year lease on the buildings and grounds 
it occupies at 6604 Euclid Avenue. It 
has been decided to extend the building 
out to the Euclid Street line and make it 
three stories high, with an artistic front. 
At the rear the company will erect a 
building extending back to Carnegie Ave- 
nue, to be used as a service station. This 
will probably be five stories in height. 


Wisconsin Trucks Being Delivered— 
The Myers Machine Co., Sheboygan, 
Wis., which took over the Wisconsin 
Motor Truck Co., Baraboo, Wis., early 
this year, is now making deliveries of its 
first products. A large addition which 
will be devoted to the motor truck works, 
is now being completed and will make 
it possible to attain a considerable pro- 
duction, but the company is hampered by 
the difficulty in getting materials. The 
Myers company is operating 24 hours a 
day and has orders ahead to make the 
extended schedule necessary for many 
months to come. The first truck, a 1-ton, 
was delivered to the Sheboygan Railway 
& Electric Co., and the second, a 3-ton, 
to the Konrad Schreier Brewing Co., 
Sheboygan. The trucks are known as 
the “Wisconsin.” 

Boston Trade News—The Fostoria 
Sales Co. of Massachusetts has been 
formed to handle that car in New Eng- 
land, with G. F. Lombard as manager. 
Salesrooms are located at 182 Columbus 
Avenue for the present. 

The F. A. Dutton Co., agent for Ab- 
bott and Empire cars, has made Percy 
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Reynolds manager of its sales force. He 
was formerly with the Bishop Motor Car 
Co., selling Premier and Westcott. 

Sales Manager Hadley of the King Mo- 
tor Car Co. has changed the branch at 
Boston into an agency. He has also 
placed an agency for the car at Provi- 
dence with the Longley Motor Car Co., 
that has the Dort also. 

Harry Fosdick of the Wentworth-Fos- 
dick Co. has sold out his interest in the 
company to his partner. 

W. F. Bennett, who owns the Union 
Square Garage, and the Ideal Supply Co., 
at Somerville, Mass., has taken the agen- 
cy for United Trucks. 

The name of the Porter Motor Sales 
Co., agent for the Pathfinder line, has 
been changed to the Cottrell Motor Co., 
after W. F. Cottrell, who has financed it. 

The Monroe car is now represented in 
New England by the New England Whip 
Co. of Westfield, Mass., of which H. A. 
Cowles is the sales manager. 

A. J. Wicks, former purchasing agent 
for the Cadillac company, of Boston, has 
become assistant manager of the Boice- 
Perrine Co., the big accessory house. 


Standard Truck Buys Land—The 
Standard Motor Truck Co., Detroit, has 
purchased a tract of land 130 by 160 ft., 
on Bellevue Avenue, adjacent to the prop- 
erty purchased last year. This gives the 
company a frontage of 250 ft. on the ave- 
nue. A new plant is to be erected soon. 


York Carbureter Corp. Formed—The 
incorporation of the York Carbureter 
Corp., Detroit, is announced, the capital 
stock being $60,000. The incorporators 
are Archibald and L. M. York and W. J. 
Tinney. 

To Make Low-Priced Tractor — The 
Ohio Mfg. Co. of Upper Sandusky, Ohio, 
is testing out a new farm tractor in its 
plant. The tractor is designed to pro- 
duce great efficiency, and sell cheap. It 
is expected that the tractor will be placed 
on the market in the near future. 


Automobile Department Store in Peo- 
ria— The first automobile department 
store is to be erected at Peoria, Ill. The 
structure will be three stories, 150 by 
200 ft., and will be located at 1701-7 Main 
Street. Everything pertaining to auto- 
mobiles will be found in this building. It 
will be ready for occupancy Oct. 1. 


New Co. for Davenport—The Central 
Auto & Tire Co., Inc., Davenport, Iowa, 
has recently been incorporated, with T. 
L. Kennedy, president and treasurer, and 
E. B. Kennedy, vice-president; O. R. 
Arnold, secretary and manager, and C. 
L. Cockfield, sales manager. Temporary 
quarters have been secured at 419 Brady 
Street. This company has secured the 
agency for the Fostoria light car and 
light deliveries, for four counties in Iowa 
and three counties in Illinois. It has 
also taken on the agency for the U. S. 
Motor Truck Co. 












4 





